

^lc (j IBM Personal Computer (PC) JUo[ X* iyUJI ^ Jc yS JS\JU X~*jL\ JU- yk! -U) 
♦ Jdj^>-\ l 3LivSvi*^I j 4jLysj 4-ljjj 0 j^2j Ik VI 4 jLJsj x>jXi dJJj$j c 1981 

Microsoft ^Uaj^ jjjll IBM[ ^ 4jl5(jd.l ^da.~^ 4»«Jajl 6«\jJc C->ljJLJ 4 ^Ij2j 

jl$>- 4 j»xk 2Uj*M Windows JJJU ^lk j! DOS Ji« c ((OS 

£ * > ^ 

♦ JJtiDI ^lkj Sj^-'yi 45 J?\ Ijj dU« CJD Windows 



1989 ^lc (J,lj>- i IBM £« Jjsljl* jT_jlg>- 





_ £• & . £• # £ 

k Jc ^ C^* ^ O'* ^ J^J ^^^a>cA)l 4^*w jJO J^JL* 

& 

♦ \ L 4j ^ ^^ ^JS (3^ ^ ^ ^ 


Ld ^J^cCUd ^L^JI jjl 4-jJkl jj ^y ^ *L>OjJ^I cJL^?Vl 4^>- dAO 

JyS lypr 1j JUtfVI Ji^ o p cijj^^' J^SIj jL>-l j^d) macOS jl Windows 

i- 9> S. S. 

^IUiseX^L ^p ^s>-\j 1 l3 yu& £ (j-^llaJ 1 *^o ^c 6j^^\ <JL*JD *<JL*j_/u'yi jp 

f. 

j^pU ^jS c ly^LJI c-jUJVI "4JU? (j .^Igl! ^LJil! Ubuntu Linux ^lk~ J*ju J y J yS 

J'^k: j jjjll ^6 j>-j Ji^ll jjjli? JjW" ci k £L, c-jL jv? cJ>a^«j J^jlc 

cJ__jl _/ yy^ cJ^ ^ -J L/4 5 ?" 3* *—kl^- bl c 3 »<Lv«^JI 

♦ «-ljjjbl! "kliH 6j^>- V yi • 5 ‘^C (_^ 4^1*3 Vb £ (3^ (wijkj £ (_3“^ jl^>-j ^ 






£ £ «■ t 

Ij-<2j ob V ♦ Ij L^ LLl>- I l 3 Ij Lji Lv*2j l^j I ^ Ij d^ I o ^ ^ ^ 1 L^l ^ 

•» ^ 

«A)~\*)l) ^J-^j ^jjll aj^>-'yi «A)~\*jl £« 4i<u^-l jT^j*5\ll <ljl<2j ^ (J>Ul>j *u>i J> y^~ 

♦<^j^ cJLyiaj'yi I ua _/* ^- t^j ^ Ua>^ Jajl_^« Lwjjjj ♦4jjix^'l <taJaj s yi 


!4la>-^« 





"PC" y* J,jVI " “personal computer” JjJ&\" ^dl a*au> ^1§3! I La 

^JcUx! jL! ftL3b/l La jTSj^>b ♦4 5 *a>sjiJl L—^ ^1 (J,^ SjlL*>l! ^>lc JxLs 

♦ l^>- ^ la i I >Ac ^ c L>-^)1 l^x*« 


y* j-u LS «4*j1j L>-j)jj^Ssj 43 (_1,^ ^-bu L <, jIssOI I La oLLj 

t , t . 

\y J^LcVl ^J<>- £ aIcLjj ^UaJ “^Lj dJJ ^jL £ 4j|jJI (3 <Jl->L^lxi.I 

* f. s 

jJi) al^lSC* 1x^7 jLillvw £ jT^_ lI^ISI I Jjb OS'1^5 L* *A,L >-^ *1*^7 

!U* 


s. 

^1*1*11 s-J^-l y c_^A> ^UipI C— J bLj L yi Jail l)^!^ 

M 1 

•l^Jb J j^oJ*- laibul (J,^ r"L^ (jl! cLjkLLj .sLupbll obL J-*aLI I La ^ 

^ « 


+ COMPTIA A 5^ 

c- ^ ^ 

-Up objuSj dL«-bi5^ jl^L'y lajLiL-L lLLc ^jLI j^LLI L4 Jl^» ^Js” - <_£j^~ 

«. * =* „ «■ 

L/ ^ c ^1 ^ 4JL^> Ijtuj lj *>h>-1 (.^aL^- 1 La l^~ I 4ji) ^LL 1 j 1 y# A-&y 1 

* . «• ^ _ «• . «• 
lL L 01 <u»> I j Lu>- *y I a La j L*>" 1 UL^\, ♦ <u»> I j lu>- L/1 ’L^L-u j I L b>ct« I Lu b L y* (3 l^ I 

ft^ft^ft!*^ 

j I li *L>- j I Lj -U j I l>- j^L? L-*j cuo 1c <LLu^» ^3 cL*^ c$j-u^ ^J-a-xl! 4^ j *LJ I cl> I j l^L I 



£ 

j\ y* 4*ia3 Jj)l (^sel^JLtAd £ ?"W^ ( *-- 1 |jLx>-I aA& (_£ 

•» ** 

«• *• . £ 

(■ ^C«A I «- o 3 l^JiJ I 6 A& ^cix • ^jA«j*A1 I v _j 1 I $- ^p di^SsX 4 j 45 Udj I y. ^ 

6 2 1 d * 4j ^ Lol] I uA*^J* U 4 j ^ CA I w£~Sx.- 4jlA! i'_C I I I ^ I 

ft ft .. * * » ft 

IA^~ ^LA! a>-I tiA jpj ^j) jl 4JL^i.l dA& (_| C^C« *A^ ^j) dA* I L«^ c 


SftliSAJI j^iaj iUip'yi (_/j c + CompTIA A S-sl^A Jc 4i JlAI 1 L»^ L^o2j 

j 4-wwwj^-l L>-j)jj^y Jji) 4 ^jIj 4jL^U c ^IT^ L>-^SwU-I (3 

^c .sCj^pI ^-bj; + CompTIA A ^^xJI aj^>-l ^p.sj ftCA^I Cj^" 

4^>jj^-I L>-j) j£j 4cljLv5 aIuIj J^-3 4X/lcjj dj^jlaj ^ (j^jLJI J^-3 y* S-tal^-j 4cCy«)l lyyL^ 

y& (jLAlx< ^^c ft^6 >-\a ^c job>^£ ♦ ^CompTIA.^ 

* *■ *■ „ *■ 

IjA" 1 ^ -Uj 0^JjiI ^ 43 j*j <j I <—*^r, b« ( ^- J I j L^>- ^ I Ja*7 • * I i VI (J, ^ -Uwi "AC^ I j <JL> lj LJ^ I o 3 Jxl* 

«• «• 

CompTIA a^l^A ^Iff' »^\^-l c-Jblaj jl 4jiT?j L«^ C 4^a>eJlJI 

S^l^A ^c ^3 1 cOOOcOOO y» J& I c jVI *T4 cCv 5 ftUI A 

f. 

.oU^AJ.1 L>-j)jjiSsj o lil^A Lf c + CompTIA A 


^COMPTIA j» ^ 



JO I Ixl j . ^^Ijru Ift A^-j jp <LpL^ 4jj1j£ CompXIA 

^Jit* A£jJ** L*l (3 CompXIA 102 ^20000 

.jljl jLj j-Tjiaj 


J^Cj 4 ( L /'U! "aJj 11 « (j JlsU _y& 1 $^j J^sljd! olcl^a)! eJU 3 CompTIA 3^ 

CompTIA 3 *j 4cLv<^ 3* »Aj>A^i! <^»jd^v« ^ y„ ? ^ 4jL^ip! L,a^ 

J^>c . 3 j^I obl^j + CompTIA Security j + CompTIA Network j + CompTIA A 
4^ii! <d->d^A (J,^j!jjj^L ^IlasJj < 1 j l«^l*i,I U-j) j^a acL^? s-t&LAl CompTIA 

Jc J j^aJ- www.comptia.org Jc CompTIA ^y> y> .l^j^ap 3* 

£, 

.CompTIA 3a l^Jb Jj^aJ -1 dkSCc jjll 3j>tVI obl^l Jj>- 


cJIaI^- 4 5^ JjV CjU-Up .1993 ^3 + CompTIA A S^l^A 3 CompTIA c>!A 
l VI ^>*UI iil3 2jw« c ill3 ♦+ CompXIA A jjy ^>- ji*3l L>- j£j acLi>^ 

*\;^*)l c^ILlx! *j >^*^SI 4 cLi>^ <Jj>-jJJ 4 j^ji]l oUkdl + CompXIA A <2*s> 
o^l^*vw o I 1^* c ^-p* ^ H" CompXIA. A. cJ 

♦(J,j jJI ^c-j dJ^cidl djLV^Sl l^ + CompXIA A 


* 

J-} Jr*~ ' ^CXI 



l) \y >-2 4 ) aa'S' + CompTIA A - 5j-A*a)lj Sj^SvJI - ol«^1*11 L>-j) cJ£jZu ^c,J 

CjU-L^Ij ^JJU ^ ddJS wi*j aJ[ ♦ < 1 j L«jl*iI 4 Jjii1 

- . ^ & & 

(jOj^H; 4^?lid <JJ IjUd c_j-k£iJ ^ ^jl CompTIA ^ —* I j} 1^-vw ^ W*d^ )^?) ^ ^2 Fp* ^ 

' ** 

.Cisco j Microsoft ^ 


COMPTIA CORE 

(]l +Ajy jjLFFII JoJCxJl jp.CompTIA Core obl^d- ^ <.y? y> + CompTIA A 

^j\ ^y» Core oAvi 


♦♦♦ CompTIA IT Fundamentals (ITF+) 

♦♦♦ CompTIA A+ (1001 is called Core 1; 1002 is called Core 2) 
♦♦♦ CompTIA Network+ 

♦♦♦ CompTIA Security+ 


jjJcl (Core 2 j Core 1) A^U'yi "aFJuJI + A CompTIA (jpJcud 


cJ*j- t>- ^ A 1 + CompTIA ITF Ja*j 

oj#>-\ 4j dFSoC U j L J Ijjl (Jj>- JjUdJJi .JaJi$ 43j*c« 



4 J*iJL + CompTIA A .^yL-VI jUVIj 4 olSC-iJI loLSj £ 1 

' •» 

^y jrdSCll S ^\? + ITF <N ^y t jj^uUXvJJ <Uy5ji11 a 4~^ ^y ♦+ ITF (J,^ (J,^ ^-k^- 

ollyil! 


yk ,+ CompTIA A ol£Li ^Lil <j 4j1j« JlJ-I + CompTIA Network J ^a\y 
(_5 J^Ud! ^y 4s(J,^ »Jajlj^« ^ilc ^ ^LyJ 

dU^i dA!i (j Ic 4 "<SCA ^JkS'” kJjljlf* Network + S.sly Jc J^akl Cy. .5jruSCJl 
4yaiaJLl' S^itkl (_^ + Network «-llt>-'yi lJsLivSCi^Ij 4^w>*i1I aAJIj 6y^>-')l 

- c. 

♦+ A -t*j 4 JUI 


. ^ & «. 

li 4 + Network j + A ^y Js (j , & r £jl jUI ^Lil ^y + CompTIA Security JJ& 4 JilLj 

f. S- S- ^ S- 

• 0 k®^A5 4ylj 4 mm^ja l J>} j <d->La^skl J^a <Ji->15CuiJI y*k 4 ^jLjS^ ^ LiA 

* ft # s- ft 

(_],[ Vj^?j j^kJI Jjk Jc 4^U-VI dkjl^ y.jj lift 4 + Network Ji*j + Security JLi-L 


♦ 4^CVW^^l l Lw^“ 


COMPTIA tf/j a^U:l jI .sl^-JL! I 



l / - j j U A*j U 4*jlll o!jLv« Sjc CompTIA 

S’ , S’ S’ 

♦V^' <L> bW^L? (J'j^' 

;<di>-'A« 

:L& ^JjujI £ 4jH^A CompTIA d^l^A jL«*« cJ_j>- ci»>l«jl*i.l Ajb 
https://certification.comptia.org/certifications/which-certification 


c-j 


s- 

’^ai.! ^ I c- ^j2Xj / ^ ]! I 4»L?)lJ^I ^^ ^ bI , I AaCI ^Lav$ [^\ ^ (_jLx*^I 

dA& L ^ b L& *4j^l^tJI 


• CompTIA Linux+ 

• CompTIA Server+ 

• CompTIA Cloud+ 


5j^>-'yi ^y» jrdSCJI Linux ^y» aa*)I <x*z*a 

t * 

4^ jJ~) (J,^ JJLaT 4clC^ pii>c« 0^ 1jiaJ ♦4^i v £t>sl« 43j** J^- A;I><dl aLJIj ^ol jJ^\ c_Ah^‘ .4^XyaAl 

f. £. 

L*^*^1^ ^ ^ dJ 4-faiA^ I ^..^.9 l) £ 4j I 1^ o I 

*oUji^-ll 



. i- • t • * 

L I ^4j U-1 4*uXsJ ” I ^ ^^Li) I 0^ Cj^ ^ ^ ^j^«AX 

0 0 0 i. 

1.21^3 <L>*^i* - l^b Cdj3 L/* - ^ l)j^j bd 4 -oLS^ ^*oJj 


:oi 


• CySA+ 

• Pentest+ 

• CASP+ 


t . t __ „ «• 

c eldjiill jLs>d tlExiTj c (_£I ^J3^- 3 didjl^* l3^*j dAd eldil^dJI dA& j^laT 

£, 

j I 2 1^-lJ ^ a 2 1 jsx* 3» I UjUl I ^ ^ ^! oE^jc I 4 j ^ 2 o I ^ 

i i !■ 

♦b)bd y^~ (^“L^d l^»IUi»eX^l^j c ^L^L^'yi 


^ ^Aielvvi SAjS eldjl^» eldjl^i, 4^a>-l^SvJ £ (Hb’Ueld 4j*)bi 4-ilj^o-'yi eldjl^JJ 1^3^ ^jJjj 

! o b^^Ei. I E>- ^y£j cJ b^- 3 


• Project+ 

• Cloud Essentials 

• CTT+ 


a Sb bli. I jyj-k* ^ biv« ♦ ♦ • djy SvJ I d-> b«jl*i. I L>-j)j3\7 aj I 2 ^ 3 A L*ij 4^> ^y ^Jli, I a j 12 ^ 

JJaj - Ad ^-hd U Jy>- Cloud Essentials C->L*«Ld jjjJ Jjljjl jW^V Sil^dJI 



g. g. g. 

t + CTT 4^uj^-\ 3bu - 3^Jj c (+ I ^ 

g. 

♦(jjiJLil L>-j!C jIjL^> ^»Uj oLS^ l3^*j ctXi 


(3lx£! l^So & CjI jiL^iJI Jxj 4^jliJJ jl 4 j^Ij 4^i^i 1 oljL^-ll ^1 jV 

I I ^ ^ ^ U^p I \j L JI i , l I c J IT I ^ j i ^ ♦ i |j 

g. 

^ H - Project 0^ ^ L ^ ^ 


MICROSOFT V^' obl^l 

C- £, 

(j-sli^! J,[ OlSbdJl a jjt ^-bbj c 4ldkl OlSbdJI 3^ jruS^ *j*- (J Microsoft JJJU 4.3ail $ 0 ^ 
~t*j p^Ja aJIj 6 j iaa*- <d->l 5 C«lJI [yj^ Microsoft (djCl^Cu ~t*j »L^LkJIjJ b 

(3 <d->bxy«><dl 3^ l^Jj c oljboi-'yij oljLJ .1 3^ ’^ 1 ^ 4cj^f Oj^uJL .CompTIA obl^A cJ^"[ 
.Uj*j Uj (Microsoft (MCSE 3^ a-Ui*ll JjU-I j^>- y> ^[Windows 10 

:c_-wj!l Jc Microsoft Learning ^y Jc J^Udl y> J>*y Jc jjd*)l dbSb: 
www.microsoft.com/learning 

g. 

J^rT ybJI (J dl^lj-u^l -t>- (J,^ Cisco <L >-y 

(3j_/^-) v yI (J^^j ci^* ^ jtj <*— j l5b<xJI yp <Ji->L«^bi.l 3^“^ 3 3 ^ 6 j^* 

3 .iJ' v_jbjbi .1 a^l^v« 3^ <_jL 3^*^ Cisco yy .dA!^ ^ L«j 

Cisco Certified Network Associate JiU c Cisco oUc^« ^ J^Udl 3 ^rl>V* jU^I (3 ^ 



L>-j]yScr 5^1^ i *? u j £^y Cl*"^ *4'^*-*2>cdl <J!»)d^2Lll l y AdL^s'yL c ^CCNA 

:J^Uill y Juji b& Cisco y 

www.cisco.com/web/learning/certifications 


+ COMPTIA A JslJLfcl 

CompTIA A + 220- j CompTIA A + 220-1001 : J,[ + A CompTIA ^JL 

U*jJ jUj CompTIA 4 "2019" jU^ul Ly! Jc jrJU J.[ SjL^VI ^y .1002 

.Core 2 j Core 1 Lyl Jc jVI 


-220 _> 1001-220 4 <y c£^ ^ Cj* 

JjU 4^ VI ^ Igi, L ^ UI c L>-j) ySCil \j <sl> UeUa^a.1' ^Jc 1001-220 jUi«l £*.1002 

£, g, ^ 

1002—220 ^I —ia~~xj . 4 )I &^ U^I I ^ 4 1 4 1I cJ ^^ ^*— 4 *^^ 

5. 5. 

«-lla>-VI (—-®Liv5Ci^j (djlaj^jbyj 4 ^ jJiill i t (JjV^ jCo»-'VI 


<-3 Liv5vi**j I ^:U. (J>[ 4 4> jlii)L ^Uc jl ^y ^JAji)I ^ 4 4jL*I! OlT/' yjLx^-'Vl *9^ 

yr'yi *yLI yJI j! 4 jl 4 ^y jLi>-'VI «-Ua>-'^l 

. t. 




* 

? Vj I I tiLlc (£ 1 ♦ 4Cj U <Jl-> L>cjLy5 4C Uaj tfX 4 »v 5 I jjrti! I 4 *j li? ^jjJj 

4^jlla]l ^.A 

jy^-\ jis j>- *B 

»4*jliajl I s ItaAcI ♦ (~^j 

* t- 

Jjj) I 4 j «D 


5j 1^1 lj ^ ^JuJ I ^ ^ uU 5 ^ ^ ^ ^ t *^r cdb^c ♦1 ^j=^ t B j& ^>c^a) I I jX -1 

^ {, $, 

.Vjl oVL^VI VI 


^ s- ^ * 

£ Lxj ^ 1 ^ ^ a*$ ^ I 2019 {*-*) \^ \ ^ i-A^t^-v-i 

£ 2d*£ J) I jj j£ <1 *>\j\**j <r lj>-L CoHlpTIA ^j£> ♦ I A^c^>c^i)l cl^LUj-'Vl ^ *Ac 

^c oljlvi-'yI 6-i& iSy^~ ^ • OljLs>-^l! (_^lf)l j^a>si)l c_>w j!l ^c CompTIA ^y Lclc 

.If. j£j J!> 100-90 ja fT! 


* S- S> 9 * 

j) *ba^ ^ j^\ ^ J?U^ cij c^l (J oljL^-VI J,j. SJoJ^ ^a!^ j£ CompTIA jl ^cl 

♦ Ajjj 1^ 0 *\) A^*^ 1 A£ L>^ ”1^ ^ ^ b*^* 1 4^^ bu ^ I ^ 1 ^\^X) 

.jaj^>- *a]j l^- ^ ^ I jTI A^liL 4 j j5 A^dj 1lj lii I ^3 o j>2j Av^ LmJ I o Jjfe 



s- ^ s- # . s- 

^ ^ 1 1 ^** ( ^ I ^ ^ (j^ ^ L^ ^ I ^ Lc o *-A^^ C-^ b 1 ^ 4 ^^ 1 

<_-jISsJI Ijjb cli^Uj V c ill 4 ^^jJL c Ji^-I ^w^- #jlc^LU^^fl $ *i& jV A^c^>c^a)l cjLL>-'VI 

f. 0 f. 

^£J3jj 43 j*A <lJ Ii 4 ^Uj2j 0jSsj (jI 4 ^jLjS^ L^AjI ^yJl! 4j£jj C 4JL** L>- 3 l^PlcI C->^ ^I <!■> 1^kL1 Jfl.43 

£. 

43dil^C £ ^j k>-1 (J1 y* j I j o -U -U»- l)J5v-Iv« 4«»-1 y L« -Up £ 4JL ^k I a ♦ <1j \ jlsJ ^-1 6 dU LS <^-u»j 

♦ 4^-tJu j 4jLJs^) Ij <Zj I j k>- VI j k>- ^ ^ >k d] Uc ky ♦ 4 j U- VI 


WINDOWS-CENTRIC 

ft 

*lk ^p cdIjIJiys.'yi 3* -U-klj 4 a 1 z£- 4-a.ja.iI 41 -*j + CompTIA A cdIjL^-l Ja*j 

S- ^ S’ s. ^ 

4^Jaj \ Jp 5j. upM 01 iSjt U" £ yk I I d& 3 ^J-Jj 1> dJJ ^ -t*J <-3 I -t& ^ I 4*2^- ^ y -Up ♦ 

ft _ w ft „ 

.Jjill (J jl 4k^- (j JyS j[$>- Jc U-Uf jl ^ijs! jtll Microsoft Windows JJk 5 

«• <* * * 

j iOS j Chrome OS j Linux j macOS Jj>- ' 4 C-^I 3* Cj-U£j IS Ik; oljLc>-'yi 

♦Windows Phone Jc Jc aS .Android 


!4JUI 4 -a.k I olIjLitVI 3 k®la& s yi 

j Windows 7 Professional j Windows 7 Home Premium j Windows 7 Starter • 

Windows 7 Enterprise j Windows 7 Ultimate 

Windows 8 Enterprise j Windows 8 Pro j Windows 8 • 


Windows 8.1 Enterprise j Windows 8.1 Pro j Windows 8.1 • 



Windows 10 Enterprise j Windows 10 Pro j Windows 10 Home • 


macOS ^UiJ • 

Chrome JJutDI ^Ik; • 
iOS • 
Android • 
a LLlx.i I ! I »AA 


f* £ £ ^ 

y jh (_£I l 3yj Vj L^» <Jlh Jjc« 4J>>jT (_£ JjIj'VI ~k>-l *yjllyJl 

£ 

d.ily (J yd*- dEdi>-j 4 jI»\j (_| Aiyy« 4 ajIj 4JL jh dUA »*Uy2jj dJJ dJjj-t* y*Vl ♦ t L>-jX/ 

!Ua c-jjs;- IjJ c + CompTIA A 


£ Lj>-^) y£^\ •^eJi^Ay ^ i <_}!jIa __jl JJ i 

t —• S’ 

jJ! JJtiD! 4^Jaj| U 3^Ud jTjjJsJ! ^Jajl ^y ^yv« . (Newegg (www.newegg.com 

^ f, 

Jjll* Chrome JJuil]! ^UaJ oU>ly Sdy ^y <Uc JyaJ-l dhS^r U ySi jJl: 


?Apple oU^« jJ a ?^\la Windows 10 



<J 1jis 0^ ^ ^^ ^ I dLlc dL -*_ j^~ \ ♦ Cx.j*' ^ ^ b& 3 *)! 

db>-lj 3^Li 3® LS^" cJj^a$ 3 ^dft (3 -LaJU" «^Ai3l ^Jc «-lJLi! 3 * 5 j)l 

>CJJ\ jjj£, 


1001 -220 jUc^VI 

4 ^^ ^ I C *4c * 4^*/3" I oVUM jU ^ CompTIA A + 220-1001 jlaM 3 -^V! ^bX 

.Jld! JjJbL! 3 ijSlI ^Jil Ac Jbf JSO 

«• •« * ^ ^ 


Domain (Exam 220-1001) 

Percentage 

1.0 Mobile Devices 

14% 

2.0 Networking 

20% 

3.0 Hardware 

27% 

4.0 Virtualization and Cloud Computing 

12% 

5.0 Hardware and NetworkTroubleshooting 

27% 


jL^>- ^c Ijdi 0^3 3 dd« ^5jX .j c 3 I objSbc dl^9j^« 1001 -220 jb^>-l j&y 

1 4_c 15 dU[ ♦5j^>-'yi ^\y\ J>>-lc 3L> U *^c >-I dA!i 3 b* c J ^3\!l 6y^>-\ ^c ^bi 


“Hard drives” 4d*a)l ^\J^\ cJ£'jt- • 


“Optical drives” X\1 y^\ L ^>\J^\ /- 

“Solid-state drives” (SSDs) 2Jlya)l ^U-l C>!S L y>\J^\ cJ€"/- 

£i\ oUjUl 

43 Hall 

1LU1! 

I- \j i^^Sb II I I II UI 

oLiLiJI 


S’ S’ 

^4v^l oL^L^j ^jLU &y$>- \j ^rlill lj!>j! JJU c Sj ^>-\ 

6 5 I Joj ^ \j y -La) I <-!-> li Uaj 


r 


—^i, ' & -C - 1 ^-' 0—2j 




jilj L1- ) '^15 s)I 


ft 

iJoL-*' -^ijy ‘taJfljlj ^-j\^y*j Aj^jI J*~ CjUsU 

«• 

(^JojLIsj)) 0 2 _UL« Cj uui 


Xty^\ CjU^III 
dJ^j^-\j o'>Ij1$s)Ij iSCjiJI 




stfLM • 

4^^ 4^J>- » 


• e- ^ _ 

3 ajiI a>J^>-VI <J1 »>LJjJj ^4^ 4JLyy3 j 3 ,^j>j j <JLxJ dhjU3 jLx>-L 1001-220 j Lx>-1 ^ jjJj 

L J llll I ^ 0^1 «-AC 4 X( l |I j£- 1 ^ £ 1 $ 001 1 j 1 

fi" •• 

s. # £ 

Ijj j! (_^ .Windows 10 j Windows 8.1 j Windows 8 j Windows 7 3 aj^-h/l 

*jW^J 


S- S- „ *• 

4 jv>-_jDI aJ^-Nlj 4 -jS^^ jjl 0I ,j^>- 3 aj^>-'yi ^c 1001 -220 jLs>-! 

Google j Apple iOS aj^>-l Jc 1001-220 jLc>-l jl c aJ^>-'Jl 3® 4Cj^f 

f. f- 

Windows jl Google Chrome OS Jj>- Jl y* Jc J^a^. uS dl*l j* ^J>j\ Jc) Android 

. ^ I^J L a^^>- s yi JicLidl 4 joJj 4d(J^ ^*-J?*ciLv^ .(Phone 


4-j>- 2 3 * 4J^- -51»Ac^ 4 -jjLj^” 43(J^ »twJl^^«JI 1001-220 JLj*>-I 

.Windows CzJ&j ^CaII oV jZ'yjj. j O *>11531 jU** ^3 c Jlill Jc c (LAN) 



S’ 

43 j*** ^ 1^\3*y \ o^I <— 5 Ljj2j^j 4^>l^t4^J 1 ^Lww1 1001-220 oL^eX*I cA!L-^ l2^ 

I^ ^^y* *y ^ ^y^ J4^>- l-2k I La«»2^l»J 1 ^ i ^Lj^jru v I ^y^ I 4^^ L2k I 4^ I U jJ-^I 

£. 

♦ I ^v\j 1^-0 4**^ I^^3 VI VI ^ I i-\c 1^ <^JL^ 


t- S- 

oj^>-*yi ^LLl>-I l3Li^i^I a*p j^uSCJI 43 1001-220 jLii>-I <2li* c^ALlx 

«. w - 

s. 

♦ I ^ ^ji^ 1 (.J 4 J Li. I ^J^c*** c ! L- 


1002-220 jUn^l 

4j jill 4^kjJlj dj'yi^l JjM ld& 3 ♦dj'^l^- a^jjI CompTIA A + 220-1002 oLctd Ja*j 

. Jl^- J5s) 4^a^as^l 


Domain (Exam 220-1002) 

Percentage 

1.0 Operating Systems 

27% 

2.0 Security 

24% 

3.0 Software Troubleshooting 

26% 

4.0 Operational Procedures 

23% 


^uJaj'y i-lia^-^l l3I j r~ % ^a')l\j 1002-220 jLi>-l Ja*j 

S’ ^ «• 

S’ * S’ S’ 

oUJjjj 4 Apple macOS J \y>- "aIlA <Jc Uad j$Oj 4 Microsoft Windows ^L-l 

S’ S’ 

^i; jlj Windows J y>- diJLjh c3 j*j j! c_>^ .Google Chrome JJLiai' 4 4ik£d Linux 
j Windows 8.1 j Windows 8 j Windows 7 Cj^j aJ Jj IfJb <_£jki, jJI 



^ Jo- Windows <3 2b-bll 4^10)1 ,ja£z£&\ cdjal 43 j*j* J,[ ^-b^ .Windows 10 
£j j! J^b-I c Windows l3 yC dl'l jV \s .^jiJd aJIc oLi; ^ J^JIj 

s- s> 

♦ (jbJI lb& dX-l»elJU*J l^b^Vl 


-220 jlitl 4 dAb (J,[ &U>Vl .macOS j Linux ol^l j (Jj>- dLli Jta 43(J,^ £-b^- 

£. 

*y i ^<*uj 4j l^) i i^> i taA^ciu^ 4jib^ 1i ^ *y i ^ ^ j ^ i 1002 

JojJI z\Jc[ j£* c Android j iOS 2tj& dj^ 0^ j^SdJI Jjbl *dAI3 J>[ Uj 

f- . t t . 


j I Obi ^p I 43(_^^ 7 ^~b^~ .1002-220 jbj>-1 3 l^uT lc^0? 3 *VI 2 *j c ^b 
^Ijdl^ 4^ VI C->l-\)J^ll 43 j*j» (J>[ 4 ^4^^201 42j2*ll OW'llI (J,[ <—>lj;VI (JliSl^ ^illl db VI £y* 4 
4ba*j bai I ^$22 I b&j ♦ 3 .2^3 yy~y j b>- cb* ^ lb ^ Jjl I L?>jbi I (_]> [ ^ ( 22 * bjI j a j ba) I 

. ‘yy^ > l^~* ^Abb I ^ y I ^ 12**® Jt*3 —^ ^ b ^ 4 -oLjT 

3 4^>-jj jl^>- (J>[ (Jj*oj)l ‘^3' ^_/*** (J>[ ^b>tUu .C->l5bbl Jv«Ij (3jb bail iJjb>-| 

♦ bb5b*2 4jLb jbLI Id* 4bbb s y Jj^?j 4iajiJ jl ^SOHO^ b-dbl c_^2Sbll / c_^25bll 


4 4bdlj 4^'^bJI Lb*5 4 4-jLi-2oJI 21 jI«- i^yi jc ii^r jLsfcVi io» £,. t dUi ji -4UVt 

^J^sljl!l ^c dijj23 jb>-VI *SijlaLI (^Jadljil bl •b®ljrb-VIj 4 <J2 VbajVlj 



j"J j!jj 4c Ijj dX jJ 01 dJ Lj \j I iJjlwJ I (J, ^ 4 j>- \S- tJS I ♦ I «■ *X« j j «■ I (J 1*2 

.^ISCbTj ^'j^'j 


^ *• . ^ *• 

^P *jp y ^2 Ja^Lj l + CompTIA A ^ I *Ai) 

^j>-j y* L^) ~^~ CoHlpTIA A 0^ djbL?dUl *1j=^-V J 2j jSj Jj >-y ^ ♦ L^jLlI>-lj 

S- S- S’ 

J&*-y V # (^ ^ 0 ~L>- lj ctXjyJ jlS *•! C 4^j y£> y2\y&\ 

s- . 

Oil ♦ 0^ lt^ ^J^J ctXJc ♦ *!j-^JJ A^jJj 5jj^ 

\h[ U jjx)I l3 j* 3 <zy 1 ♦ ljLi>-VI j c c^” ^^ (J?l A.? ^ jL^-V1 ^j ^^ 

* *" 

♦+ CompTIA A 1-U.i*^ ^vy£*j c (j^jLx>-h/I jLx>-l J*A>- ♦dL-Xi '2 j 1 s^S- Si ss£ 


S’ 

j& ^ ss€ j^Luj» ^i*j s jaA j\ jL^>-'yi s^ic^ (j,^ oijjuu jL)*ss y ^y>c^ <. sc ifiii jc ius. 

.CompTIA lla^\j> 


* * S. 

* S' / g S* ! ^ y H & J ! *\*Jl^J ^ 1 ^\i^J I ^ ** ys J C ^ Ji\ I 4^*^S L ^ yuS ^ *) lj I 0 ^ Ic ^ 0 ^ 

iCompTIA iy* ^ *(£* y Cr* 1 Cj* 


https://certification.comptia.org/continuing-education 



^C2EEJs^ o 20 { mm00 **uA^ 0 ' ^~\**^ca+&3 l j +~A 1 I j Ij I ^ ^ l Cf p*^ 

j '^Ud! dh& ?CEUs a.A& (_^»<a5\j <-^-S“ ♦+ CompTIA A e^ly .A).a»ei! <jl-> ly^ U->Vj a_y ^ 

g. g. g. 

I L>-^S j£j <, ^j^aiSI ^SjEeII j\ c ^cjJz? if t Acli^l (3 CjIjJjJIj 

g. g. g. 

^2 1 d> EEJ C—^ I ^ *-Ac I 4»J lc ^ ^ wI ^ I c ^ *\j ^ I c 

♦4*>-ljEi CompTIA J,[ (J^^j cJCwjl^ c-EE^j t oLiEill $2^ ^ J^>- 

j'—*-' 5y c^ 

dESC: .^y 165 (j jly>-l j£y 5000 y yS^I <j + CompTIA A jly>-l Pearson VUE yl 

^y ay«Lv« <ji»> I j La>-V 1 i\Jj-\s»-j oujij j^y ' J y^ A*^~ J^y c£ (3 <'--^jL'A>-*) 1! ^yaJAl 

:t r «jl! Jc Pearson VUE ^Sy J,[ JUkVI y^U y dlyj J^aiil y^' ^oUai« 4 jUj 

www.vue.com 

PLUS -551-877 ^ijl Jc Pearson VUE _> J^l c IjcSj S-udJ oLVjll <j c dAB y V-k j\ 
^15jL 4xlS ^c jy*)l yJjjJI <• V-«-*U ^y£ 5y J y 1 AjA^-j •«—■Acy AA^ed ^7587 
:b& ^ y>liEI y^jl! ^Sy Jc ^iUj! y 4ih^ jTEl Pearson VUE "^dJ aJjaJI JUsjVI 


www.pearsonvue.com/ comptia/ contact/ 



i. 

y$>- y* dj-ui) dl-taCL-4 *J&y* -ta-ta>el! cJL^aj^l -Up 0L>c-U®'^Z\ jyT ^dAi <14 <_..jb 

jj j-ji O^SC-^ ♦uL v ;2j v yi -Up <jlc4 aSUsjj (LJjd l« ^_^'L«u>- v yi <jLa-2a4 p-9j 

♦ J-ft 1^! 1 d I -U*J I I^jjlixi Lj^~ -J C*>- Vi ft1dI ^ 4 <24! 0 <yy Id 


I l —I PAarenn VT TP 


ft ft 

.jlu^-VI ^dl^l 1 JjL^>- 1 -Ub Jd d4.i j! Jc 4 u^U- oL-L^>4 <^1 Pearson VUE ^^h-- 


<jL>&t«V! 


£. 

c jjla.-J' 64& aj! 5T ^>* »V CompTIA ^ j4a*! UU^”" iL« ^c <jL>tt«V! aaJ5\j _uu*j 

4 aJjj<4 jU^V! (UaUu »jlu>-l J5 s] IsSb^»l IjVjd CompTIA 219 ^ «-L^apVl jp aaJ$\j 

& „ «■ . 
jrtAiU jl*^V! 4 ^kJL »aJjj 4 jl*^V! Ad^*i <_--j)! CompTIA ^dj^ jjA>cJl <2bS2c 

& ^ . . - 

.aJU-1 jU^VI Ad^*1 o«JI Ac CompTIA *5, 


j lu>-1 j c_-« j -\j ^ -Iaj aUsU« ^Js” - L jjjj ♦ <j L>tU« *A5 ^J-« 1501 ijj* I 0j*d »\) b) I ( y* I -U»- JAd d Jc 
Adliu V-^ A^-j-t-fijl ^ ^ a ~*~ < U---Ad «^aib! ^Ud bjul ^-ub + CompTIA A 

jbatl ftljs^V (_j<i«-j-tAd (J,^ ^-b>sx-»j IjJ 4 ^ ^C-a)! »jlu>-Vl "i\Jj-u»- -Up OUVl 

Total _> JUsjVI dbSOc .^bl ^Li Jc J y^- J *-lj jl5C« yt> CompTIA A +. Total Seminars 
:^JI ^y> yp ^Li Jc Jj^aUl jl 4 4166-922-281 j\ 6004-446-800 Jc Seminars 

. . S- 

.+ CompTIA A <-l4jlu>-V J-«15\)l b' (—jA ^ .www.totalsem.com 



+ COMPTIA A L)b>&i«l 


xf V !lk^ ^Vl 3 I Ij) c 1ls3 II j^j 12 Sj^i 39 45 ^ jU>-V + A obU^I CompTIA c *^ 5 
dESbc jl^ IS[ U j\ ^Uibl 3 DDR4 CAS J,l_ Jj*?j!l 4 cSib j ^Jc dbj~bl c!jIjU>-VI 
c (wjlSsjl Ija Ij5l jruUi.1j 45 j*i.l 33 * .AMD j Intel ^-1 jSj 3h 3j15*}U>-VI 

9 . 

djbW^I jLx>-lj ^ oUl^Vlj ^okbill Jajt>- ^J*>-l 3® 2X^bw U ^*5l 

*lb5s-Iv« 3 I b)j i Uj Ll >-1 oLlc c ->^;J £ Ift JjCJIj ^Cy^g I 3 I 4*>- l C <_JISsJ1 I ji 4^>- Lyfl.11 ^ *}lc V I 


f. 

3 ^^ li[ 3 ^-^j .aJu-ts*- ol jL^-^U 4Mjj^l l) 1 ® IjJ i l#>-jU- j\ *uujjil 3 

e. . & ^ s. ^ 

-145 C I ^ 1 -l^elvu 1 3Ex£ ICj 4j I jJE*j 33i I i ^ j I C U^ (3 J bjj>-1 «-1js^ lj 1 j jJJ Ijia.^^a.^ 

♦1&jLi>-Ij + CompTIA A obUei*! jU>-V jrt3>s^D oiU ♦ < t «>->5 IS (J,EII ^wdl 

. J^j lp[ 


* .. £ tf- 

C ^jJl)l JJjbll U^OI <3*4'" JkA .3jbL>e2«*>ll Jc(_^ l&J}sS jl C-3; 5jit>- Ujl 3UulJ 
^» VI 3b <—£ aj Ij4-1 3® ^ oCoJj ^ I i ^ £ bL«>- ? ^3 111 l) L*lyflj Jajc^ai I j a j I1 

i~t>- c 4JUI <L> Ujb*lI ^l-tsd^b *^ly2 3C011J 'V .Ai^l (_1,^ c olIjLji-VI «•!j^bj "ibbsCJkl 

«• 

t_«j!l ajbj* ^ jl Pearson VUE _> J^jjI 3 c oljL^-^ll 4 MjjOJ ^jjl 3Jj)l jl-tl« 

j^xj < J^~ u '^I 3® obUfct«VI 01 450[ »2AIjj I45J oljCci-VI bEI 

!«!>{. 

I Jc ja <1j $ *\>- IS ^ ^SvJj c U Cu I 4 ^a> ^Jc*5 j Li>- VI j ~t«»- 3bSCr ♦ < j Ifsv)! 4^*111 A 



£. 

VI j JiVI <Jc ^ 6 -^ y> "4) JJo* S-ilcJ dUc i .idsM dJ jll (j AjI Ijad /■'J 

*• 


S-il^d (JjoAdl (3 (j^ l3W! SUcCv« ~\*j dJjjjl d$J ^ ^Idl 

jL 3 -V pVll ^IjjJI dijll jl-Vil Ju>- jj*d jtjlai Total Seminars <3 U c + CompTIA A 
A^ljjJI <d®j jluJL« ja.Ja.d- ^3 (JjjUcLA lji,djj (J,UI (Jj-tj-l jd jj ♦+ CompTIA A d*ljLx>-l 

e- 

.dlla^ad& (jl IJjLipI (3 ♦+ CompTIA A a.il^d dJjlddl (3 Aj ^IjJVI dClc c->-d <3J)I 

1 * * s. ^ c. ^ 

jl l*ddS”" li^ c /. 10 dd?Is c c_dl4~l (3 ddS”" U[jl Ldlj L)Ua j U[ 

•* * ** 1 

♦ ^ lij I ^ c jTI $^l>- bjy*' <^Aj*aJ 


£ 

1 (JdAJ a5 2 j^S"^ V I I l)Oj* I 5 ctAJc L« £ Jj ^bi-1 ^ I J&dL^ ^ 

♦ 4*v*j 1^ ^ cl*^ **bll I C-^ IcUI 



Tech Task 


Amount of Experience 

None 

Once or 
Twice 

Every Now 
and Then 

Quite 
a Bit 

Installing an adapter card 

6 

4 

2 

1 

Installing and configuring hard drives and SSDs 

10 

8 

6 

2 

Connecting a computer to the Internet 

8 

6 

4 

2 

Installing printers and multifunction devices 

16 

8 

4 

2 

Installing RAM 

8 

6 

4 

2 

Installing CPUs 

8 

7 

5 

3 

Repairing printers 

6 

5 

4 

3 

Repairing boot problems 

8 

7 

7 

5 

Repairing portable computers 

8 

6 

4 

2 

Configuring mobile devices 

4 

3 

2 

1 

Building complete systems 

12 

10 

8 

6 

Using the command line 

8 

8 

6 

4 

Installing and optimizing Windows 

10 

8 

6 

4 

Using Windows 7 

6 

6 

4 

2 


ff. f. 

jjj!! a^->^1 

* £ 

Months of Direct, Professional Experience 

Hours to Add to Your Study Time 

0 

50 

Up to 6 

30 

6 to 12 

10 

Over 12 

0 



^ja 4cL^ 240 ^jA jA> L« (4,^ ^J5\)l L« Ulc 

1 «♦ 1 

♦ acL* 60 2r* (_H 6 J^ l \ 


\4ujj\j jJj ^ 


ft ft — 

,i!wUl*4 ^C C djL’L>el«*)l! jru^a>s4J A$ jkLuJ^ ^ jjl <J2s jlL <JL >24 *A*j 2) VI A^ljjJJ AxS^ljJu*'! 

«. —- . «• 

^4 IjJIa ftlj^j £ 2X«Ul Ij^Ji 2£.4)l 2XJ S "'VI iSa>^~ A»;S~ljru4 ^j*®I ♦ A^'ljjJJ A^^lj^l ^i?j) 


♦ (_j\) «AxJk I L«X ^ 1 Lj>- ' y 1 1 


ft ft 

i ^jA (_i,^jVl AC^j^A! ^jA 2) - 'AP^^Al 2 ) - 'jI4 AjjIaA-I »«4.JJ>>-I <_^lfxjl I.A& 

O^jjAL>- 1 ^4 jV" IaU As*-U ^a^Jj I I (_j AjcMk 2x4)1 A^AaJI 6jr^~ 1 

l^j) ja)I dJJj (_/ V^' acj^t' ♦+ CompTIA A <ja4jLa>-I l^Jaij jaII S^jAI olcj^sjil (3 j4a>-*>1! 

^ ^^S" * ^ S’ — # S’ 

^4jb*l! jo I 2/* *—j4a , aa)I d4& 2)1 2PA (J A^jwl*^ j I *4,1^3 A*j1L>- 

^a ] I d I ^ ^Jk ^ U1%^* h*T £ AX» I I A***J2j $> ^ 

£ t s- 

^U New Techs j Old Techs oUJL^il ^aid^Lw # oljld>-VI J^l Ujiyu 

S- £, 

A^**^ 1 ^ 1^ ^Jj 2£» ^ J I 1$ £ LjJ ^ ^g ) I I I jS^ ^ ^ ^ ^ 

s- 

o^a^LI AdiJI jL^ JJixjli (. -/JO Ji! cJ^>- a^L^ 




* * 

‘dj$£ uy<ajd\ p-la^« -La) 


U ^ ,^.' ^I c- -*.)—\c 1—vw^ “I - CompT'I./V ./V t— > j 1^ 1—1 , % «*aa) ^L —j 4— y&y* * 

• «■ > 

^jl J>JU + CompTIA A oljL>-' (J ij>-y 


CompTIA A + 220-1001 0l»tL«) ^ \j <.->^122 <-1jIc yay* 1001 • 


CompTIA A + 220-1002 OW^) i-ljUllaj f^3 <_-**«1002 • 

^>- - + CompTIA A (_| 0^^ ^j) Icj 4^-Laxll AJ^ A «-ljj l« • 

'Si\ 





1002 j 1001 ftldluA ^ l^ 3 ^” <3 Old Tech Acj^f <3 l3*j2j dtA]! dAilj! J9 

4jI^ (3 "^d-^^! (J>[ sjJ«Lft ^JJbs! ^ ft!j=^3! dAb (3 ^3*$^! Sft!j5 (3 

Ad^jh!! 'yi ^-1jd c Ll« dd-^>-!j liA .1002 j 1001 (3 v -- J ^_^A*1! ^c J^yad! 4 jI^ 

c- 

(J^UjUA! ^C J y&J*- 4iU! Jj^ad! (J,^ ^a>3! (J,^ r-^- -& dAj! Jos-')! .J^AfiJI dAJ.i (3 A^ft-jAUA! / 

«• ^ ** 

JjoAflU L^*-b^- jj)l / 4Js^jb)l 


a jS Lv« (JLt£j*3! Old Techs J c ^^y 9 ja ^ 4*>-!d*j 

*/.90 ^ ^c! J?Uj !jj j! ^ j£- .»—j 1§C!I e^-Uaj jd! JajLuj!l X^jLA.! <d->bL>ei«l 

ftLva-yUj 4 j j£■ -kyj LcdS hdd dido j\ - !.\).-Vs»- LdSj <Jdo IS! .oljLddV! «-1 js^ 3 du is <• 

g. g. g. g. 

^y» c ^jijj IjjjJ dldd"" ^! !^ c d^L (—jlfssjU c (wjlSsjl 5 ft!jji> IjjU - <_> ! !Aa 0 ! d^A 


__ . «■ * „ «■ 

3^aI»L«J dd LseiL?.-, Aft Jo JC»J! j3 !jiaJ »^a^- j J .i (J>[. (J^j^ <k>cjiya)! 

w ft 

0_-> e>3! 3^^ ^»3! dAi ^p^.j ISsJ^ ^^yaj^ jjb! dd3LaJ>-3! dr® A3. U>Ja>«i!! jlS c 

• . • ft ^ ft ft 

(3 6*A-oi« (JJwjJ AjL^l! dd& ^j>Jj C <_jLd'yi J^a ft^Si ^! (_£j) ^*3 ♦‘Ah/3- d s! (2iud (J*)Ihlj 

** «•**** f- 

!+ CompTIA A dJlljL^>-l 


JyyS~ j^>* i>j>-j AA^ 2A < — ) b^'yij ^o&lil! ^-^2 j& $dj^!! d j* (3 didj* 

jj^ii 2A 4jJa$ ^>j3 J 3*.jW 5 ^ 4 —-®L5 j ^ Cr^ LS^ - **■!ft Id! 3 

* ^ & 

c J!dl! ^c c ftuUa)! ^1jd3! ^jp aft!jji)! ftld! ♦^^oii-! ^ILd! ^3 

j! <3 jj^ oJ! ^ ^ iibs> Ja ?c_-i!§ 3! (3 5^j>-jl! dAb Jd« jJJ Jj* >Cj%&\ 



>J?j jJL)I 4 JL*a 4 cf ^UaJ ^C dlA ^lJi)l -^ a -^ ^*oJj 4 U ft^g£j dl«L 3 <_. 4 ^ 

♦ 4 JL jlaJI a j^- ^A>t»lJ! jT 4 jJdS”'' a Id- 1 Vj dajjLlo-^I ^J^*j j) 


j «-lia>- v yi l3L15v!^Ij )byS>sdJI J aj£>-l ajla^ Jftv«3 <y* <—ld& 1 j^j ddS”" li[ 

ft i * 

dial jo laj, jo- 4 New Tech jLv« J,[ eaUall aJid) ^?jl IU 4 Cabled)! alJic[ 5jja 'yjw 

•• 

^Jc -Ldi da^j b[ dUy dl j^SCc (jl! jdSCJI ^Jc <_al§DI c$j^4 ♦« Cs* 

s- 

4^-J&lillj 4^jd jhll 43^*i.l ^C dl^-lj; a-id U3 4 dAb (J,^ 4^l>ob/U *0 j^3Jl}\ jlco-'^/l fttoUd 

• 4<jL-Jad Ij 4 JwojI I da 


01 dal"l>ti« v yi <Jjb- «4^1 -*j 1 ^Jisdkkv* daljl^» dial Ol + CompTIA A aal^d daljbo-1 y^j^ 
JJLJ dlh *1^3 IjdS^ Vj ^y y^ ^ ^LJi)l dllSlc Jill daLL«^*jl cJj>- lld-A dicJid 

^all ^bill y> U 4 dalilll dadSd-^ \ :D <^1JiVl j^- (J,l_ C: \ DATA aldd dab 

^clall 4r>-jl <—aball O^ja dla ^c 4 jL>-'^/ 1 dd^Jl b^ ?dalll ft id 1 4dc Juk^aj 1)1 <—ad 

C £. 

y&*j 4j jd dbS\£ 4 I > 1*11 (_£ ! da Idal! 1 pJajcft j^« ^Jda3 1 <d*) li 4 iTaJlA 1 lal 1 4 j jd■ j 

«• «■ 

♦ 1^3 j*j l)1 <~y~, ^ dajjLl>-^\) 4^aJl J^Sdj 4 4^cO&va)l 4 j L=»- b/1 ^C Jax^aj dl 4ihlhl (Jallo-^l 

rft «• «• 

^ ^ ^ ^ ^ !j 4 4 JjJj jl 4JjjJ <Jd)G 1 ftlj^j 

‘.y U dJJa J Ic 

4 4xiaJa 4 IJjI 4Xli^ ^LSll Windows (_^5C« £ck^ (JaljSCft Jc 4_1 j• 

dla (J,^ Uj 4 dlj 4 1 jrui? — ddljjJl 44-L^ft • 



Windows Ji-b C*U11! JJb j S^lclj iJjjjs-j *Lii[ • 

£b ji 1 O b I \j& I 1^X5 *>lcj O tail 1 C~> la>sU • 

4*j UJ! J U>'il La* / Lai I cIj I j L^iX>-1 ^ I I • 

aS^Ij aIj^j Windows jjJa? <_^vbvlj * 


dJ Uc L*J ! V - Lai I / AJsXj b I ^ b»d I (A i ^ aJj 1 a «■ IIjjj] b ^ jj!j 1* UXp 

^Jc jl - L$Lp (3 ^a~*a?x^iJI a^j^-I djj ax*I5s)I A-j>-j)jj^dl o Ijjkdlj ^)bl 

o^uWI { j * l^Xc wi5 jOl^*XI ctXX ^JJbl t j£Xa #1^* jjJ! 4JL Ja)b - 1^1^ 

♦ O^A^* C-JI ^ <~l3 I ^ 4 ^j2j ^ 1^ 


#^wjjil <—s 1^31 (3 ^X& ^ cjISJI ^-lj t S*liji)l ^ *A*j 

£, 

♦ 1002 j 1001 #4^X>- ^ J&-\j ^J^a3 42 sl* 7 (Jjb>- %bj& *U^ljjjl I Juli L jS 

J^Ljjl <uXS XAll r b ♦ 4^0o v il J^LiJI jjy jJI OljL*)l j^s Ji 


♦ l^vJfc\3 Lv* ^-O I LX L 4^>r*w>^1 ^i 


. (. ^ f. 

^ I L 2 A 3 j^JL>c3 I <2XSc t S31 j j>-ji I ^1 y% i! wL>- ^3 dX X 0 i j*jz^ 0 1 ^ 

1 j 1 2t J* ^ (3 ^ ^ ^XXxx ♦ IS) \ 12X 4-c>- Ud I X 2 J ^SI 4Jw^a1 1 SXI <1j b L?ciu I 

^ I 1^ C 4»J IX-1 »-X^2^ ^J u ci ^ b^X 1 d b ^ I I cX^^CdT C I y I 



^C C dAjjl>A 3* JjA>Alj C (Jljj^JI JaAj. (3*^ ^J-vaAl ^C jjl*U jil djru« 

^ „ ft „ t 

t« Ic C 4 j l^J I 3 j Ia>- 1 4«»-j C ^C ^a^-j AA-y ^ I (_^ ^ (3 ^ ^ (3 * “Use^a-eya) 1 4 j l>- *AJ 

«■ *■ . e- * e- - 

jU- 3^A^ ^>i?j)l jl <u*jjLa»ll jLx>-l (3 A-a^I cue Ja~y? L^ajl oli5\X ♦3L01A-I <-^tJI ^Jiu 




>£\ 


^ distal (£ Ji L^l Vb £ 4 j <Up t l«lc \ij£*^ j)l d-iJ \jr&j*-> 

S' S' 

I <jl> LL>-Ilj dAdU ^jl! A-aVI 43 A-a^A 4 ^>-l^» ajry® dA! T’g-jo »jLx>-l cJl^- 


# $. 

^>- 4j9 Lys ^ yAIjLa>-1 «-1 ja- \j dAd li jj I <A Ic ya ji I 4*>-13 ^ * “A |J A 1 3 * A 3 * 4*>-jll ^IAI 

a C l^d yA lj Lx>-1 j Lx>- ^ ^ A*A« I ^c 0 jS\j c A IjA (J, ^ ^ya? L* -Up ♦ /. 9 0 (_5 ^ai (3 J [^ 

.+ CompTIA A 


4^y|jjJI tJplSC^SsJ 

. ft ft 

A A^a>- 3 J Aa3 dA A dAl^J c dA! d yd-> A£^ 1 Lc j j I ♦ j Lx>- *AJ 4^y lj jJJ <1jJ j£L^a I l) I Ad« oyi *JL> Lc j 

i. S' S' 

0 ^ <-l^i v yi jLu>-*)l! Oj^-Und .1 l3 j*j c 3 ^^-^ (3 ♦dAL<jp 3 ^ ^dAJc Ad« 

•AJAij 5«-Li5^ vdjIjLu>-*AJ 4^1 jA^ 


!<Jl->UjA*lI 3® Jfc^" ^ ^ajia*- y—AaJlj 3 jAA-I UpLJ^ - 3 *> - , 'ALjJI I^JiscX-J 4 c-V»- diJ[ 

(J,^^lajd ^1 ^! 3>~ 4 a^Ai ^c AjcLa 4jIS A>- 3 ^4j1§v)Ij c 4j1§3I L« *-^*' 4j 1^ ♦l^S^'l 

^ . ft 

aUcL«A ^jA 4jLAI ^ y* jJ| ftldj^aclclj a^Al 3 P AyyaAL* CXJ-^ Jjl>- * 3 ^^ S41US^ U 

♦ dAiAp (3 U1»>L«^A*A! 3 



- * S’ ^ S> 

Ift Ji£- djlcjdsjil Uj>- 4j j>-\j dA>jJ (^“^9 tljlSllflj ^Jjc>-I 15wLw»- IfSJj (_£j=*-| 4£d9 45 LLsj 

«• * «• . «• e- 

«- Ur I La>- 0 j/*L*xi |t-f" 1 Id I ^y _^d>JI y Ur o I ^*9 l& IjS lj ^ yl! dArlli>- ^U« j&- 1 4i) 1? 4c s»- ♦ 


cM 

e. f. f. i. 

(j .^yr ^9 t U «.,y Jj>- J-bL! (j Jai 9 y lid j! 4 rdl^l <3! 4 J£”"Ll« <3! dlaj jl^ lid 

i. 

jyM (J,[ j! ^michaelm(5)totalsem.com) <JaJjll J,[ (Jjj^I JU^jl, 

. (scottj@totalsem.com) 

_ ^ s- s. 

<j^UM ^j)l Jc 5CompTIA lo^is J^ajl t l^Jj, Ss> (jj^\ oU^L« ^Jc J 

♦www.comptia.org :i^ 


*3-l5v« 


Olj.il 


^JieiwJil yLy50l ^clla^aJJj 4ik^- oU5"~ jbyr Ujjlp JaJb ESD Ojy 

obl$U«U/l Lr Jj (j Lj^vJb" jdl J yJ'JI *ly.|j dUU^y ESD ^J- j* .4j^LJI *lyi\JJ (“potential” 
oLoajIJ j 7 y jis dAD Jjdld- dESUc »jT ja^\!I jW4” dXuod ^yjjjlx ld*d 43Jj *Jdj 4 43L j^SllI 
antistatic ^j^jCUa-^U/I «-LJ ■ildx® J^Lj jL^>- _/j£*^\!L 

• *■ .» e. 

jyU Jb-I Jc J^ax, dAU y* Ja~*dl jl^i-l Ids. jjSy “ESD strap” ESD ^ly- jl wrist strap” 
dLio> dlyd dAlSUc ♦ Jalla^ Ja> yt! dAa~yaj^ <0-3 6j^a <LJwU^ 4r>-jb y-U/l l 3^jaJI ^Cj r"LuJ*d dE<Iv« 

M ^ 

i- - S’ 

D* l£^ Jab j j (3 (3*^* O 5 ^ ^A-w-dl 

♦ ^ I'dI J*3 3j£ ^^Ccbu^l Juj j*j* 6~ 1 J5CJ1 




*1j J &\jj *\ \- 


14 ] as*-*^ 


♦S^jLJIj Adlsi-I olixJI 3 j^l cESD ^ia>- (J,E!l>j c<uTUI *-l>j^Ol 

tjj5sj uS < 3^Jj c<tv^j>- jl^>- 4-j^rbu*jVI ^a*il 4^j»-i 

OJj>-j -Up ( 3 _^CJI o!> 6 vJLU < 3-u>-[ 3 jJsU .Usj! 5-LjI« CjIj^VI 

^ c> 

d*j ^1 C JjJ^]\ 4*ia3 ^ij=--L \^3 (Jjil 4la^M (3 «E*L>- 1^3-ij 3".<3® ^Ij^l <«_>>e*J 

lj& ^Jc «-L>ia-5AJ A^SCjbUu^/l *(Sj*~\ 3# l^ja^llj SiJ 4«iaj'yi 

-“ESD mat” ESD 5 jwz>- j\ - “antistatic mat” 4^LJI 4^jUll 6jw^-\ .^k^l 

U^«*: 3» 6j^a>-j ^a>c« 4Cj^f «■!Ij-i iE*il 3* C iSj^uL* djbl^C«^ Oli 4jaJ2.lS" 

# ^ ^ “ 1 I L? ) ! ^ 4*jJ lj j lj ^ kl I ^ ykfiJlXl ‘KyS Ij^3 ^ ^ 1^ L - >j ! ^^L ? , J 





Js>L)j 7-1 jSsJiJ! 


V «^*v*l> 4ji5^LJI «-Lj^^JJ J^Lj ^wUll <j^ y* &^ 

g> ^ g> 

• ^1? VI Jjji» <3j® 


tfij j I t.Jfld jj 5Jr4^ ^ ” S>jrWty3 <«I») L«j lJL« ^lSnX’ Vi * i-> J lii 1 J 1J ^A*l, I 4*j»-1 ^ Jiielwi 

g, 

<_2^j)l jj jX oUjlill s j& ^JjLai oi *jW^ *—-* y* 4X/lx)l oL^xJI - «-l>j^^JI jj$ Jj 

g, g, ^ 

<dA)j jlx>-l ‘t^LS"*^«-L>_^0! 4^jLall (Jjb ^jj!i jflJjJI S«-i y lcl .2 aJ-l IjJ c 

♦ aI <_j L«^j IaL 1 




♦ i ^ i^J i ^ \j y ^ Lc i ^ C-^ \ j i 


£ A*£*Z llLvw V! * b4^jL&* ^ jf 1 4*ic ^ ^ L^ ^ j^“ b) L$ Ctj^ 

obj^-il cJoIj ^1 ^ic (J?bi)bj c l^wi jip dXji 4 Xj1j *b^T ^1 ^-1j=^^ 

^ f, 

-Up 4J^U1 «-Lj^^JJ <U«jlJL« <U-Jt>- (_| LwjjjJ Up bjSvJ.1 ♦ (8-1 jSv-iJI p^*^) ajj^-I 

^ ^ c. ^ 

l^u« «-j^ *u^ jju* l«ul l3^ iSh*)! c l-u**j *>^“bii-l aU^ a-*j^« jd.l U-j )jf ♦l^-l^u*i 

• Ul*9j)l J l3j5| ^C 4*^ajj 



' 



bu*'VI 8-1 


^ i- S- 

c LJ liU (j<J1 j li>j VI ^ ^ *• L» j^^-l! ^ f!>- *jptj <y 

S’ . C- £ 

*1^50! SaUl! <L9 yCSb (_% dX+vJlj J*-*)! <l*Aj Sj* -tael^ dAjI (_^ 4jl2ii-l Oi 

^ £, 

^C I ^A ! Ij Ui>- 13 ^ - j I ^C 1 I .A& cl-bjLC 01 ^ lli. I <Lj'yI 

_ «■ s- — _ 

*\j j Lv<j - tiAL/' «■ Ld I j>- V \j Cj^~ ^ Cjy ^ ^ j *baj» ^*v<U 4jii- Ui>- c li-1 s 2>& ^Jiu l5 j yzv J l^>- 

I *-/ ^ 4^*j l) I L'y I ^yjJil I - I J I £ 2 ^Jt*,J!jl) I 

•jj'^Us'yi 2/* ^1 ^ ^**11 ^ij»- ci^ i-i& 


e- t ^ 

c ESD c ESD A*j»d d^bj>Jk! ^ ^J^UiD 

£. 

♦(_JljJI c <Lj^ 5 rbu*i v yi «-Lj^^JJ 


Jl£jI s*, VI UM 


a 3^r' 


!!i* 


^Ij^- JjIjJI ^ja*j jjb » a^^c V1 «-Lj^^JJ J?Lj jj^*j us cvJIaVI^-I (3 

: Ji ^ 4 ^a*il 

* < “- ) I. j^^ 9 3^ JJz^ 0 j^*^ 9 (J>I. A^jI-tv* "A^ j. P bj^ 1 ♦ 1 
•» ' 

jl *ya*J.I Aiajl jrvC ja^-l (_£I ^c jji*)l dES\£ .A^SvCbUy Vl Sj^»-*>ll ^-&jLj>-l ^y> .2 

?j^U 

dESCc Jj* ."“static control products” a^EII ^ed! CjU^" jp ^jJI <Jc *1j=r^ ^ *3 

£ S. — i- 

^jwa^-\ j\ ^yaxll aIsjjI jrvC js^-l (_£I ^c jj£*)l 

U <jijLjI^V1 Ojj .ESD <—Jjl-U^» ajL^ bd dES^c ^jbl (JIjIjLJ^I .4 

♦ AjiL3' I i j & 1^1 I a* 



9- 9- 9- 9- . 

uij-3i I ja 0^ (_^ ESD ^c <3^^ *0S\-iJ.I 

if if I if $, 

j W^ C)j^> jl L>- «Aj^ cJ^ *V ^c _/ 

ff> f. 

?5jJsl^-l lill ^*^Jj c iT^-* 3 *bJj*^a)l D^_ j® 01 ?(_^bj^"" ^ysT^ 


>^gO& 4^xj>. jlg>- r-'Ays^ J^5 bcG 4SlkJl J^idl : jUd«VI ‘keK^aj 
•» ^ 


C> a ^ 

^-lIj^-lj JajU-l T>-U ^ J^adl *" 4 ]j^Al 3Sj^>-I ^Jc Jc«»*)l *^7P ^ 2j ^ 4$lia!l ^Ij^ J^Ja-xT 

& -, «• «■ 

4jjUaJI 0*^ i053lv« Iua 3 ^: ^ <uSj)l ftL>-^l)l dj^r^' ^Jiu ^ ♦4jjUaJI 

dj^>~ V 1 ^C ^J^*l! <b« j M! I ftlya bE 1 <Jp j j I^Jl 1 l^X/ 2*7j 7\]j^A1 6y$>- ^ 1 4j Icj 2 5 ^J»yajl) I Ja*j ♦ <3*) I ^>-1 .2 


(EMI) “ELECTROMAGNETIC INTERFERENCE” j^j^CJ! JiAjdl 

•• 

cESD ^Jiu \jbu>- J .E*4j j^iCJI ^>-Iji!I oLjjj^SsJ^n J^lux/ <^jjl ^aT?1jjJ.I dlAl 

9. 9- 

dESvjr ♦ I 6y $>-1 < ~ J b b?b 1 j^~j b1 ^ ^ ^ <3®-b 3 »—■A"“H. b) ^ l^^'- 

^_y& L>- ^p (JIj bjSvJ.I ♦ < jj^bM dj^»-i ^jp I.Xj*j bjtlI «-12 j^ ^jT ^jp EM!I 

♦ 4X/E1I jS'yi (Jpl^5j^>-l 4vab>- cEMI J 



ft ^ ft # ft * ft . ft 

4j j(_£I ♦ <JJJ Jo ^jjjJ LI L®oI Oj^ ^*oLE*i.I ^-iseiwi U Die LI EJVII (_£ ^ 

^jjj) ^ ^ ■'^L! I • ^^*naL Left ^C L ^ 1 ^y 9 »A^) I Jp^~ * Left ^C (3 ^ L ^ j^~ 

S' ^ S' —• S' 

! <A*j I ♦ U^ I c—J ^ c— ^ ^ ^ 


(RFI) “RADIO FREQUENCY INTERFERENCE” a^joIJ j o L^l Ji-ljj 

S' S' ^ S' 

Jos»ljj c^>-!j ICjj edAUS^ ^Yl L[?^£jU-J dlioL ^Jc L ^p <jLj*?I ^Jc c*La>- jl 

i^olj ol>y ^« »\)-\^]l jJ^oj ♦ (RFI) ^LL*y]\ 

(^£j^>- <UfljL • 

aLLL*) 1!I "i^^iJI olSllaj • 


ftL5LL*)in (UfljljAl • 

«■ «• 

oLLYl 4 LI^ Sj^>-I • 

__ «• 

jljjl • 


fr * ^ , 

t Ij>- 4jL*»*? aJ^ Lj-ivaj ^1 4 jjoQI ei->L>-^ll Ol® c ^L 

4 ^^p 0 _j^j c <ji->j^a)l djQ5C« ftiysL-j c ^« ^JLd ^Jc LL& »RFI Ljjjj “^jj^SLYl 

S' ^ f. g. ? g. 

4j2jjL ^Qadl ♦(3-Caj 'V cA 0^-L? ^ J(3 RFI ^ »^Jplji!d! 

Ljj^SsJYl Sj^»-Yl ^p l)^LY1 juS U-w 5j^>-L JaLE>-Yl (_^ RFI ^X 



f. 

4 * 3 \ ^> \j ^\J I l_ *qj 1 jh I ♦ dj I ^ 1 jsj o jj L^>- —LiLv^ U jxp o^u5^*i\j$sjcv« RFI 

^ ^a*j (3 Jlk ^ cJLLU^I 

Sj^-^l 6-i& ia~*? »b«lc oljliVI ^ ^Jj>- JI 4jLj*^i? <Jlj|jLi^ (_j i^AwJj_ bf c ^jia*JI 
4-oLS^ (Sj^ 1 ^ <u^_L*j*>1!I <j!->1$CjiJ! c 20 (3 ♦(J-a*-*^ l^2a*j >jT ^ jbedl 

.RFI ^1 2lXJL-V 

*_2J ^ C / ^ .ah) I ^ t ^ jii) I ^—' , ! ^yAj 

^*o5\JI ^jj2j 4jjl^« iL>o jji^ 4j^j^!I AdLLiJl jt ^j^Ssjl 4^A>- .RFI jl EMI j\ ESD j\ ^.2 111 j jjd) 

» ^(^aF)! (J,F!l>j^ (_£~L«sM (Jb^aj^/I «X>i? ^j5Fl*l < ~ J ^ J (_5^J ‘CS^Lvu <-Lj^5"~ 

** ** «• V " 

4^laji)l ^^IsTVl (^ $*i& #ESD dJJjSj RFI j EMI 4 jL^* 

*• £• *• £ . 

^ ^ vW ^ ^ ^ I ^ Ij C u EL 1 C o 4^L^i) I ^i C—^ ^ ^ 8 “ 1 I 

ff . 

♦ L)h>-^n ^.A*j (_J 1&IjW< Jj)l ^giuljlj 

& 

olj^l 

* * • ft w ft . 

- ji-l J^- ^Jc - Ijrp Phillips ^jJ fj > \\j' dbl« \yX^^\ 4Cj^f jj>ci 

^ . C- f. . 

(S ACj^t ^ 4joj^i ^>Jj 

£. 

2lSCL-% Jai^'U ^ ^jjj 4 nut driver or twoj ^ Torx “Torx wrench” iajj ^bl« 

f . f . 

*>£j i hemostatj c (“parts retriever” djyt^a Sl^lj C 

. (9-\ j5CiJI j^j^) ^>da^v« ^Ijj ^j^uLs c!j15CL« ^ 




Nut drivers 


Phillips-head screwdrivers 

Flat-head screwdrivers 


Three-prong parts retriever 


Extra parts tube 


Multi-driver 


1C extractor 


9-1 jSliJI 


t i t & 

=* _ l l i 

♦ dAxs j£ ^ L«-UjJ jo j\ e.A& jj 


t t s' . «• t 

"aJ4jA jl (3 (ibjjl* 3 ljrt«15v)l C 4 *jIj Sl.il dA>j] 

- t ' (■ (■ . 

dAiSOr L3jjla]l jl c dj'A : yj? jl c ^Slji j^j*a*i!I 

* 

♦ U C3-aaj SilcA ilP La>-V 6.Aft 








Lj-J^ cJ i^^A> oli iLkj^ jj>sL« ^^olUIia^ «-Lfi)L ci^LjJiill ji^SvJI ^j j£ 

^ y jSL j IJ ^ U J M! L ft L j^5"~ ^ Lv^X« J S_^SC« <U*J Jc L^2 j I A) -\*j I ^ llA* V 6 dC li «- bilv*J 1) ^ 

f. 

Swi>-j ^>-1.2 (PCBs) ‘4£ j* }a X \ oU-j! ^Jc l^«-ijS s^* 2 !. <3^ 

»* ♦» 

♦ 43^ ^ L^-^1 ^~\ s^- U Ij ^ L C o «~l$ U ^ IkJ 1 


e. s s. f. * f. 

Cj\j$\ ^waxl IjJixj \ Olcj^T £ 4 jfj^l ^Jfljl yh I J 4 ^>~jlSI oj^^l JiU C J!ji-l Sj^-I c^ILlx! 

& ff . 

olcyf j* JoO*)l ilb* ♦ (?4 *jI j dUS — spudgers L5 ^) jjJbesJI olj^l Ji* t 

e> s. e. 

(iFixit (www.ifixit.com 1$*^ jJI olcj^ ^jl ^^dil 4^1x11 Sjbull Cj\j^\ 

lFlXlt 43 L>^*^/Lj £ 43 ^^ 4j2J^\»£ ^\C 0»«X& ♦ ^ 1 0" 1 1 ^ 

♦ C-J I ^ I I j L& ^ ^ Lu-ua) I ^ I ^ *X>*y ^ 4*w ^ ^ ^ ^ 



ft ft ft ^ ft > 

(spudger c/ ^Vl ^dU-l <3 JuJi*)l) iFixit lfJ[ JJ& jdl iJaJjU oljil 4cyf 10-1 j£dJI 
















CobJ j*~j ^ bjj^U *1 aIj ^ ^M~*~ (J o^~ 'j^ a ~>~ (3 <> -- J ^ a _^l*i.l U-j) j^Ssj 

. t ff" . # i" ^ i- 

4^ *)CJ I b Uia9 4Jt*$ bl a]oA- A>- b) ♦ ^ l) t» VI (_9*^ ) 4 j Ai jT L« ijj blP I (_£ ^^2? (j I b^2j 1 bAbc ♦ 4JJ>- bJ I 

e - 

• l^~ b*J b«^j o A& I 


!*LA' 


j I 4JL** tLj \j <Jlo I A*^ «-1 Joj I dbA o^blaj A$ ♦ ‘A* jSCi-1 ^1jl) (J bl« I Jad U c *U I I AlP 

t * t __ _ . i w 

4-Jjj JcIjS (C,\ ^ b^2jI jo b 0^v« a>-!jJ! <-b?l 4-jjb^?^ olkh^-l ob^-l 

(■ * t 

Jj$ ji\j C (3 j>b^v« ^iobsl<Ajbjl]aJlj CRT (Jlobibi ^JjU «-Cil 4^sL>- C 4XAfi)l djs^b/l 

£. f . 

J4*wU^ I 4^^Ud o--u^ ^J <«—*>"b<a jja^- ♦ t ^ a b^ jl a_j^ a '*“ -d j*® (Sy^~ 

.oUjUil ^ 


j . 

o) b^ C ^ ^ 4 j^ ^ 1 1 “ 1 ^ j ^\^J ! * c_T b^^ ^ b-' b/1 4 *^o2j 


.i C LJaJA JjA ^2 IS^ 
."kludge" Jjl^ Jc 




11-1 JSClJI 




(3 d JjU ’jij £&jH -A® 3« <Jc .Sj4a>- _/uu jisl^- d-ift Jil« jj 

£ £■ # . £ 

' ‘ Jjs^' 4 jIi^j 4J1U^ JUpVI 4ixi (3 VjI^oI jl Vl^ c (J>j^l! 

555 . ^ * *" /* £ 

ujJ^ll t l^lj I^Ll>- ^Jjlc c^Ij l^[ ^ 

djl^l^ *(12-1 ^iajl^ ^J^l^l o*i& 01 O^ 1 ^ *j^j^)l 4 j 4jL*H 

♦.^UUM oJj& c^jj>ciS i^bll o *ilS3l 




• 4 ^ Jr 0 * 1 ^ * 12-1 


* «. 
.Ul 


— i* i* C" 

LiLwJlj djUjUajlj jTdj^>-l j! j-Xm jjo^-dASI 4^a>&dJI *u*53JIj l£j *~^ 

e. ^ . „ t . 

2Jj^U ^3" ^ cHjLjJjj ♦i^jjj 3 j ^^~> :s (3 IdJ^ 3 b - L« ^p - 

- t 

l^»-lselv*J ^Jjll (jj^ - 1 Js® (J>[ *5j9jl* 3 *j'D 13^ 4j j Ju 4d>-ld Ic 3 ^ Jiel3j C 3 L®U*j £9jI 

. e. «• 

♦ 3bc>t^aj djis U3! ,3 S\j U *9 Jj 3*11 ♦ J-oJj *• ^3" 3 ^ (J*^-*) 

M «* ** 



e- ^ „ s- . ^ fi- ^ 

jl jToLkojj J j£- c\ <_^*-^a)l ♦Mjbi-LtJI cHjIjjSOJ dLsVI (J,^ l^jjjl ^-b^- 

t . «•=*«•«• 

4i>-j <d-« I j I i ^ * 1 3 - 1 ^J$b<lJ I (_J ji I dAL ^JjU >Aj^y 4 j «- <_£ I iyS Ij 4 LIj I • <td Li j I Axj l \s 

Au-uU t_jfljlcj J-u — dAs j^~ ^j 2 **^*"«-diliA 0^ S-l>- di«>L/L«u>-L/ld t 

* ft . ft ^ ft ft 

4 dAdJI -Up 4 »41>-LJI djLjSUj y» jdd- d->Li^iL« jl oLl^lU JS> lda»l d-^A .4j>-jjil JjL«I 

• -\d ^1 I 0J I1 yA^ objSCi! Jc iJjo 



^ 1^ ^b^* 0^ ^ b 4 ] l^* ^ 0 ^ £ 4*Jc ^ cJ^ ^^ 0^* —/ ^ W^" ^ 

t ^ 

4d?^*11 ^iljil jl l 3^*JI 4ilj^^JI Jjjl^A-l ^^LuJI d-A-\*^ j^9jJ »lj j<>- ^jS*" 4 (_^*~ ^Uaj ^c ^^*11 

s> ^ 

dAL (_j ljrJa>- Ldj^ j-t***)! 1-L& J£j oLjj^SLJ'yi dAb J^ - J£bds ♦^Ij^l i jj^/LI 


£. 

(C JJjj-I OlAiT ^Jc ia$U- .4^JuJI *12^1 ^ JjJl Sj^UI L^j^lajl 

.jJI Jjln« (3 


. ^ ( _ e- t t * t 

dJs£s c ji? dJ»jT4 x 1*^ i*A« jl <Jl->!<Jj^ c lj^^-1 

t • t t • *■ *■ . «. . 

-i>-l (3 I2)lc jl 4>-jjil (3 c£^ 2^ AT ^ ♦l)U*>- Jod 5 y? 4iajj (3 

f. i- 

♦ 1VI ^ 2Aj ^ <«d-> ^I j 2JJ jj 1 jj jl ^ * < “~' J ^^ 


L^>-'iAv5lj «-Ua5»-Vl l312v 5\1<A <L>e3^ 

s . 

♦ 4^- j i i j)L?A- 1 ^3® 4c^^ i^>- \j f- Usi^" *y i l 3 *y <Lj^c^v« ^«a> 

e. 

*UsL>-Vl l3LI^\1vJ ^ -•* ^ ^ i ^ j ^ vsk ^ ! ^ * t jj Ij^l ^ *y 1^ l .> a^ 2 ! *a$ c 

c CompTIA A + 220-1001 d^LA oW^®'y 0^*2*^ diyj'y JiA-l {_ y m ^~ * d A4“^ j 

«-Ua>- v yi l 3 Li% 5\1^1 <l>c^A y. CompTIA 

o'ySvAll JJ- oLujCJJ 4 -j>63® 5*1 

^ Jj j^- »1 

o Ij^Jd! «- Iy>- ^ ^ ^Q-«^ «- l J l ^C ^ JiStUA I j^-U*J w\j ^ UiSeXuaI. I II • 

«• 

iLXaJI <LjlJI jl ^1jrvjdl ^jp jC3lv*i*yi • 

J^la-d 1j ^UaJI 4«»-l ^ • 



I JljJI) J^kl ftUil .2 

c/^' J ^'- 5 j' *IM 4 rj 'H • 

•» ** ' 

^1 taA^cJ \ct »J I ^ I #3 

g. 

l)J5v-til Jd- ybll ^Uj>- £ 4j^ aJI ijiS. • 

«• . «■ «■ 
l&~L*«yaj jl ad)di>- 4 j yiJ JcU £ 4 j y&2l J*p \j ^> > 13^ • 

yd-1 -LjbTj lO^ldl yd- £>i?j *4 

l)[ £ 421$y^ jajIjiII •Ajjjiwj £ ^UajJI (^JojLUj .5 

^bu)lj olftljs^'yij y? y *6 


^/-.. 1 ^ -X^- 


^*oJ 4j| ^c ^UistXkkvft d^-Vi>- ct->A>- 14^-^vs'y j ^L«l ^_JLSj d)lx& 

I ♦ ^ wl^ d L^Jk I 1^ I yi ^P* ^ ^ I ♦ L* £,^j I I I «-\A^ I 

^ *• ^ S’ 

V L^>tlJ V ?4JI^ cJj^^)l ^ ^ ij^J ♦ I L* ctXj^ l)I 

•» I 


Jiis J*" :(!l> 4 iyslW JU-VI c—<* Ij l^> ^ i L*^-I JI y» ^ .-A^ d LU. \ ^ jP* 

^ ? g. 

^Jjk L cI^UP ^Jjk Li>- 4] ^4 ? L* Vj^L?T I 0 3jk IjT j I I y^y* * 1 

l ^LlSL VcJU^?Vl dj-fij USB ^51 li j£- d+*3 5 ?Oj^y^JI ^1^)1 



i- ^ i- S- 

2 I L-A) t-\c ^ «-A^C^4*A I C-^^* ^ ^ 0^ i d Ul« 4-U L«^O0 U^ ^ *• 1 w\) I £ 1 6 «Aft ^ 

♦(14-1 J&sJ! J&l) 


* * - . * . ^ * «• 
*laJI ^ dj !^u*j ^ I ^ I 4^jJ I ^ dj I^u^j ^ I dj Lift cjl ^S I ^ Up U^?j I J I 

$, 

4 ) ^ I ^C cJ jyd*~ ^ IkJ I lJ ^>~ I^9 C l^J ^ ^ I oL>^£ l) ^"" I ^ ^ * JS*' b*tv« C—J9 I 

♦ 4^j*J. I I J 


■'J^ 


A 4^U>! oliUl! ^L?L^>-I <-1ja^ ^11 ^ c L^-'^tyslj «-Ua>-^n l31^5v1^I o^L*- (3 

, t 

OL'LJI ^ ^\fi> s-j*- IS[ cr^-? ^ 4-^L* Sj^JL*v« 4jLy5 !\] Lkv« d £ U Jj>- (J,^ .^UaJl ^Jc 

<J1jIjL>- Ja*J (3^“) ^*oJI £ ^Ji»elwi.l ^y» l3^*j C-u U £ 4JaLx>-l obj] 

♦ ^ l^Jt«A ^j I <t«JaJ I ^c Ja Lii-1 £ 1 4 ^J»yajl) I (_£ L Ja l_Ji>- b/1 I 


! j Wl« VI A&t^aj 

t t 

t uJflj s yi aAs\^s>-\ a&c. (JIjLjjixII (^5*** ci^ ^~^~- + CompTIA A a^l^A <Jl->ljLx>-l 

i. 

♦ 1 ^1 lx) I ^ I 4 j2j ^]-^] ] C—^»*aa 1 o «-lft 0 ^ ^ ^ L^Uc ^jk^xi I l s ^ 4 


^ \j J \y^ ^ I <_^U*»j I 4j j£U «- Uti ^ 



t ^ (. g. 

X& Lbl X J&> <• UaJ^I Jj>- X ^as* ^-j )j ^-\J dd^j)l jl>- 

£. ? f. t t t £. 

♦4)^*3 L* l 3 ctAil A^>-jjyJ I I wL>- I ^ wic 0^ *a^>- jil o*i& <3 dc^ 

f- S’ . s- . 

♦ ♦♦ 1 ♦♦♦ • ^P^l {Jfbjj^ L^l ta ^*^**^ 

4 ^*1I ^ I (3 (3 L*^-^^ I (£ *-A^ 1^ ^JjLC' ♦ ♦ ♦♦ <J1 jL ^iaJ 

*( 15-1 jSCdJI jlajl) ^»llaJ' (J ji^-l (J p^dPj (J 


£. 

♦"^J^-dviA! ^ *“■■-*A**J I ^ (_£'^*“ I I 3 ^ (_iI 3 ^ C (_jld 1^11 3* «Aj .A*) I (3 4 _^tJ I 

♦ ^c *L ^J>-!i jl (j'rjU- <3^ «>(^-[ ^ t dA! j) 


f. * * t ^ 

(Jj^sj) 1 ^jlSC*^ 4 j jJ <_3 3?b^« (3 blc Lj>j>- (d^jj£*yi OV 13 ^ *(3 > *"j^“^ <j>>sdJ ddwj^'yi 

<—j L l^- ^ 3 ^ (w-*j_/u I ^ac I c_^*^s-A I (3 -3 d I ^ L^*~.3 J W^" -? ^ cS^ <«_ijL a 3 ^ 

J^fcOb UaJ-^l "AJL^j ^*2 c ^3-^*“ (_^ ^ ^a>- j jW^ C^ 5 (/^ •AjJlSsJI 

*c_^>«->)^ di(3 


~S'jJl}\ ^y» 3^*^^ ^“A^j • >« 5 _^U 3 CjUiAl 3« SucLJkl c-JJa dl^>sJl 

•* W- ** M M 

* ^ ^ > 

♦ ^ 1 dj I ^ Ij^. 1^ (3 j ^ j W4" ^ lS ^j_/*** JS Liv« I 1 ^ ^ ^ 4^ UI 



* . £ fi- £ 

<dA*3^j>- C dA!.i »43*)l 0^ ^*9 1\J^I ^jp d3>*-A! 4iii- »A>- 1\]IA-I ^-jU- 

* ! 6 j& 


*j4“^ j\ IdA 0^ ld^ ^Jj>- ? ( ^CyU*i'^UI ftj^l jl (3 u^ iilxa ?C$3" 

g. 

c 3 L>^sj *y I ^ w\^^ 4 pwJ. I ^1 I ^ ^ ^ lj UjU« 4j iA***^- I d $■ y/1 ^ y o i c 

£. £. 

«lL>-IjJi ■fj^c^'yi j*m£j ^ *i*s* o^"” .j^cji 

ft 

^ 1*-^ ^ y* (^! Lfl>- i 4 j jjfi I S^aJb *y ^ ?jjJL^ I 43 yjd I 1^9 ^ I di< ■> L yA < Jjjl) L 4 *a A&cmA 

• ijr.J <Sj•&*. o^~ 


■'J’r 


^ ^_/ ^ <■ 1 ^C (_£ j£^~ ij? ^ dj l^-1 S A& ^ ^ UflJ I 6 J&-J ^C d] Aj L* Alp 

^Ujj I ^c 'yj i dA! d d)j^y*«9 c dA! jS"* ^-»*y I d^* ^ ^ d \ ?dec 5 ^'*^ ^ < '~' J !j L/^! j I ? 6j I 

dA) A3 0 j^3 L« AlP 4 SjaA-1 ^T oy^>-\ «4jj!‘^■J^ ^lijjl jl J ^j3\!l djl y- 4«»-j^ 

• w\j (■ Jfl^i ^ Ic C dj I1 


J 


f j ;J 3\!l .i^^-dAI j^UsjA i J (_^i (3 (^Asjjj dddS^ ld^ 

»Jlj|^vi?l »d)^>s*AI 4 jilc 4 ^^^ ^Jj C (Jdi y^\ yA jJ^A) y/ ^J 5 sd«i 

" !■ * ' i 

^li*AI - obUI dO^~ ^aA l>a !lds»- ^|J^j 4 jUA! 4d^ ajLd^ oX^$ c 4^>-lA? jl 4jiiajjA? 

& 

♦ 9 j 8 (_% - olj^s^n ^j>*A?j j 3 iA! 



ObjSvJ.! <1)T CL *li £ V (Jjll jljjjVl 4^-lj • tiX<2jT ^ £ lj^>-li 

?■ £ 

♦ ojI1 o Jo jJ^ 4 -UL*u^ j I ^L?SI jjp Ji^js I 


I *\j teA^c^J ^ ^ 1*? >J I ^ I 


♦ I l, U 434j JaJ 1 


- 


♦ (J^*3j)I (3 1 Jb^A^ V1 j 4 j^ lil)I 01 (3 J^ ^ 4j>- 1j7 jdI oJjL I wL >-\ Jtct 

S- * S- * S- 

Ow 1^1^ b* bxJj ol \ jo I ctAx»V t cj>VIA-I j£S 


*J^ 44 \^-l l ^ J taA*wU^ I3 c r 


^i 1^1^ l CompTIA JJ^ -A^>- (3^) 0 JowL>- 4jjl^xJ ctAJc o_^*>c^3 . ctAx»^lii ^ 13^ 

O^J Jj-&>oJL 13^ 4 j 1? O^lcj^ (J?[ 4^>-L^- JJJ U . 4 j ^iilSI JlTly 

♦jll£ IJ^3 L ctX 4^1Jj| oJj Ij 1^11 4Cj^f 


♦ 4^j^l oJj dA!j$^bd! ojta^l ^c£- l *a,L>- jil oJ^ ^ 

c- ^ 

^ysj 3 ^giLc ♦ op IjrtjJc) I J?® ^6j-lJi cIjIjajIjj oi->l«-llja».jj oLL- Lcl^ dijLipl 

! «■ ^ 0 1 ^ 0 ^ 1 J Hap I (J 1 j^J 1 "i\J I (3 bL^ 0 ^S\j Ujju j^p 



g. i- 

I ~u*«*2j (J,^ Id dd U c "b^bui. 1 V - <d-> bj 3 I j I - <d»>lj 1*11 dX) X 3^vJ jl I i ^ 


. «. , «. «. 

3*-ll ^ja>zmj^\ - ^ L«~up <J baXd ddl dbd^d l^~ jX jjb! 4d««*jl ~u*»ysull 

»ib 5 s-iv« ^ o ^ ^'y c^^'« ^ ^i j^^a! 3 l 'y» a^*i i jid^ 3®- "aS^-^® ^■~*Xyg 


Ji ^d 


g. 

^g*j Jd *dbu 33 (JL^aj'yi »-U*^<abl A^L** (J 15 \dl 3® J 5 \d dJ&^dJI 

«• «■ . — ^ * 

j& *4^isjic jo 1 4 * 1 ^ ob.^'yi (3 *d*^abi ♦jdi (jb bx>-i^ ^ob^i JUj^j *J* db.> 


U 43AbdlXI (jjjbj!! (_i,^ 3 <_-p3 -b> ^ ddj-u'l/l 3c "bSCiXI ^jp <jd>*JI «-w\j 3 c--p_/ 

(♦^aXI IX& lX>-'y ^-bdlj <djUIj*^lj ^bjll ^bw ^ 4j "^ «^g3lll (3 d»>j*U j & aX& dd&*" 

g. 

.(16-1 J$\dJI ^aj I) dbi> 3 * JjX>db 3 U J ^j, JUaj^l 3 <-_-P J 


i yp' Alad ^d? 

/»bJib 4«j ^ I <d»> bj i lj 3 bad I db i 3 be £ b -U>- j^*d db x 0b) I <_->d c AlaJu) I a X& -Up 

^d*J AiaJ-b <._diad L)bj>-'V^ 3^*^ (3 *(Jdd -Uidj "b5vUJ.I J3- Aiad (_]>[ ^~bd «4^-*ll aX^- 

<_-d »43jj*i.l a-UX-l ^ia3 ^Jd« 4-ild[ -’J^ 3 ® (J>[ US 3 ® Cr^ Uljljiaa*- 

. . «• 

♦ J-ajbl 4Ja>- 3« Ob’L 3« A-J^bu^-I AiSe^vi 0 j>j 01 


^~® J jXd 



g. S- 

♦L* ^"a »Aa!I*j !_5C& j! £ ib^-Al! ci^~ 0 jS\J c wL^jtxll j 1 jj^j^! viAi^ cJ*^>- Cr* ! <£l> 

«. ^ «■ «■ * «■ 

^ Ail ^*A£t£uJil / £« jjA>sl!! oLlc c l$Jl*. ? As ib^-Al! Ol ajx*j db*I ^y» *£"y\ ^c c *Vjl 

^ $, 0 $. 0 

♦ y^A I 0 ^ c Jh^iiaJk I (_j ^ j>~ 1 6 iiJSvaA. I <Lij a>- bxA ^J«*j2j 01 l )j t>- c LjIj «l$JU- 


^Astlwd.! j! y» £ III) "aU&O' ^UaJI t_JajUaj £jA y&>^]\ (J,^ lljft« 15 s]l ^UaJI t_jblUj ^ 

AxjIU c_aA "aU***« Print Spooler a^Jl>- j! .>A£ dx! .AcUall aj^x V ^a*aJl! j! ^jUb .Jl*^ 
? bA! jT ^*oJ I c A^^i, I <ax • Ac Liil I (_5 ^ Lgl I ^ “Vb? a*j ^*1 1 oa ^ 6 ^ i bAiSbx * aaJa« j> jA 


^jjl ^UaJI ^C A>-bl^ U J5 sj ^yb ^UitLJkl Jjo*- ^UaJI t_JajUaj Afljjia J^Iadl 

S’ S’ S’ 

SjXii! c_x!jA-l ^a*j XfSj £ AC'ywi AlayA ftliar*-! j^iiUu »SX&ljLl! ftLwl JjjlfO A>-*}hya^ ^ 

c c 

4*^^ I ^\j 1^1 d^xJb L* 43 Jp*^ ♦ 4^**-> ^^el<*dl ^LS < p^Pp’ (Jj>- 

S’ S’ 

♦ ^J^i31 *AC Ld 6 ^ 


g, ^ ^ £• 

l3a& jjSC j! <_^£" c a^ISj c SCx dA!i j^ - lcl_ c ljj>- AjS^iil L>-j!^5c!l 

♦ (J, A^kjJli y^L*A AI^J C lj^ JjjJa ^»1 |j>& t y~ IAiI jia^aj ^1 Ia>- AjA-I 

C l& i liX-1 A^ Ij <Aj I«-1 j>? ^ di IjA C LiJ. I A^*«jJ l) ♦ I 6 A& J > y^ L« ^ 

yiaxj ^u^* A*—jL^aj 'V (Jj^" d^)L>ia)l ^1^)1 A^-15C« -6^ bill 

^Aii A^bii y&\yi\ i] ji- ji ^sbc «.^ 'y ij'AJa'yi ^jc dibx.1 ^sbx«.! j *.[ (^i a>-jj 'y oLa-'yi 

^ g. g. 

^ a&aLmX ! j)! aaa ! ♦ ^vL*i! I ; Lw y£ L>- y ^ Awa® I yS* I «-1 j*- ^ S bx. I ob^x j ♦ <Aj ji I jyb 



fr f.fi.fi. fr . . 

It!I ^|^I l)I 1 I dj L>a!I ^-i 3 I 1 '£- 4 J ^ 1 j _^c 4 V J J 

& 

• di A*JL« ^-j U- <_£ Ji I <Jd£ j) I ^J»d C jlS”" I j y AstAtJi. I l3 ^P LJ^ ♦ 0 L>- V I ^jA*j (3 ( '-- ) 


^Idij oUlj-Vlj a^jll £lx 

t t __ . ^ e- 

^4p*,JwOl] I 01 A*l*tP I £ Qj ^^-slp ^ lit! ^w\j sl»2. ■. v*'- ^ I C I 4**-^ L*»*d I I c S- IjLi 

*» . ft - «• =* ^ _, 

<_£j>sl! 4^> ^p (_| djrt^-'yi a^iaJ3 j! <—^~, ^ 4AiXj ♦ L*AaP Ldd lililxL^ ^jj>- 

Ud jl £ oLiadU 3°^ (J 4jl*il 4 »jj , "j Jjjljjjl aA& j 1 j>J Ud ♦ ^■IdJIj uIaS^Hj ^-IdJI JXjj (_^ 4>-*ibvsl!j 

ldL« ViO^aII (_^ U ! Ig-dXjj oLlc ^ dX«IUi9c!i^ s y 1^-jA) Olli>-'>b« ^2 j -5j^- j jS\j 

dddS”* U" :yt> (J <ulAtA^ JJ^ J3a$l ?^i IdU ^^3 ^jjl U ?dl!i> 

fr fr fr ^ fr fr 

♦ d*»Lw^-l jfi I taXwi-l ^ ^P* 43 ^pI 0^ 


c I 33 jX j 3 y^\} I 3 l^A- L^>- L? ^ ^ 1 L-3 I Lt1 (3^ —i *-Ac 

fr fr fr - . ^ t ^ ^ 

1 3 ^ L^L& ^ *A^ j& ^li^l cA! yzy ^^ IjJ 

3 c 3111 I ^J^Xvaj c cIj \^> 6 3c ^jU ^ yz^" ^ 41^^ *^J$sJcv^ ^ 3 * 5^33 

j, 

♦ A^jljll a (J JU ^Ai J^>15CjL l^»llaJ (J^-^u^l 

g. 

L$ 3 ] I ^ ^ c3 l^j c3^~ ^ ^ ^ ^ 4^j i^-Jc 0 1 s 1^ ^^ ^ *^*3 y? y^ ^ 

c Jldll Jju- Jc ; Frank JyS Jj>- 4il5C« dl-^Jj ISj. *Ua.ul .UU 43c 

^-^byg ^ I 01 Ad- Aid C 4j iy& li-1 _j< I J l^J" ^C \y~ I 4^ A>- Aj 1115v« ^C ^*1! dJ I 

0^ * A i-\^A.*a1 ! I^-wwaA) , ^] 1 1 ^l c ^J j- sj^Z-X, ^ *^^jl)lj ^yy* 

' — 



* * ^ s. * s. 

<2Ab^j bd l* JlP I ^ ^t*lPMl 1 jLla^l* ctAj 1 L^aj 1 ^g*j 4ll*3 li y (Jj^ai-1 

! ^b yy**^’ lS ^ b^b^bk 1 b/ 4»J^3 Up 1 


C> # C” £■ ^ C- 

^C <li Li j>- ctiju^j JflA>» I I S ^ ♦ £5ji I (_j <«Lj .2 li- ^ U^elktvft JI (Ji*j I ^*x! ^® -VIp Laj I Jj^jJ I ^J*j*j2j 

S' ^ 

^1 ^ Ulc t d-oU-l ft^J** (J>[ ^y~ i cJliU t ^jLDIj 4j«LiJI j»«5C ^Uj 4^Jd 

ft ft ft ft 

(jjj <*i->-Vi>- l« <*LolA-l j„j& L)^ <—*4jU«u*5j- jl jl 4ijL ;<«i-oljA-l 

# d ft UTj 4cLi. I I ft ^ I c l^-1 ^ l c ^jr& ^uL. I l^AJ .2 — \c Lj * 


J 4 **^ 4jc>-I^» 

-45-1 

. . ^ > S’ 

(•bc^ j^^) o^i 4^*M* jo I o>^Xj^ ^ l£ (^1 *1 

J? j^aaj i. cJg-i (^” (jjllaii ♦ I 

-LpL>&i! (Jl>-j (_jLjlaj *JL>jy*i (J) 
■? ** 

-Vjp L»eX! I cJ l>-^ puk. ^a>.§ 
b?ji^al 1 j ^JoJil) 1 1 * D 

^ ^ . c- 

A»v^ b-^ ^ Cj L^ 1 (J^ )■? ^ ^ hi^c>u^ c o taAc bcb 1 ^1 ^ 1^ £* bj 1 #2 

^ 1 ^y^" 1 ^ ^ i-A^b 1 4 *j bl 1 b 1 b ♦ ^ b 



uJ jj r S^\ Jj* .1 


-Lj 4^L*JI 




d^lcL 


I3U .D 


js" oij^i 4 cj^f (j OjSCj ji joi si^'yi u 4 js'yi jc .3 

US' J 


45 jia^ .B 
4 ^ -Jllw^ ji oIjL« .C 

ft 

^j‘\ dijl« .D 


^ ^ .^SeXuaI. I ^~\ j-d I <_.1*1. I C)j^J jJgA ♦ 4 

s- 

4-jb)l 5j4i lj a ^. U~up .1 
oL 4^144 j ftlli>-'yi l3L1v5vI*4 ^ialJjj l«.-UP »B 


4^«y^i sj4J 1 ^°^. Ujjip 

* ft 

Ijjl o 



^Ju lL* 4 lOSvJLi.! j Phoebe y^Jc j ^1IjJl o*>4£jL« l3Li5Ci^I jclp .5 

? tdAJ 1 * I^>- I \jT I ♦ 1 <3 iLkJu j Lyijj 


t f 

>oLkJuj (J,^ oUL^j 4 c_^a5\_U ^y» 4 oLmjij j jcl 


, J^jJl j dLjoj pij <_Jlblj Phoebe Jajhl! .c_j 


><»ib*jjy cJLyiajyj L^j2jI& ^IUistv*^l ^ ls^" j~^~*‘ ' ♦ 


(_^ <i>-W- tfXI ^j£i\ ^ 4 Ala^y dj L>-^ ^ y* Phoebe (Jj^ - ^L?x*' »D 

.^>U| oLjjlft ohkOu^ (JLy£*j'V^ 


■> eJ j*^**^ 1 (_^j 4 aj-^>* ^ 3 ^Ijj) 1 d»> h J^- ^jA ~\*j1 <jyyJ ^ cJ^” ^ SL ^~ J d*j 1 ♦ 6 

V a I lj ) h*A^- ^11 J hv3 ^Jnaj 2 j 0 i I ^ L$ *jt a ^ Ic ^ hL^ a *Ac ^ i 


.5^ Js”" y ^ ^^sLhl jj jil <J|jb <—-Wa y« c-Jbl 


• l^»J<9tLk0j ol) ^LysUh JJjil 4jl5T ^Ji9el«Jkl ^jA (_^ihl «(,_J 

>l^»biy 4 j 4^sU^I jjjil *0^ j^y? ^JaeIwJJ <_bbl 





f. 

VU <^£&* A^^k^\j ^JJdU C$ *A*j o^L>- 4^jlC J&j ^ \£ (£I #7 

** V ** «• ** 

♦ Is) I j> I ^ ^ \y L« cJ^ ^J$^ bdl ^ 0 (3 ^ C*,^ # ^ 

♦ ^J>-j2IlU* I ^ y ^ p^>-^i) I ^ l^-v* I c-3 Us I ^ 

♦^J^iuU*! (3 j%y[ |*y^ c^U- (S^ Jsrj 7 

*i)U ^1 d\l^ •lixA Jjuiy V *D 


g. 

^Jjt« 43 L^531 djbl5C«'yi ( - j 4 '-^’ (3 <—JjIa>Ij ^3^*)l c^jlill ^jjjdl x]*^cX*j (jll dl^*^/l U *8 

?43c J y*S^]\ jl^>- 


iuSCrbu-'yi SISj .A 


4 **^\*jj bv*»^ I 

^!j>- «C 

ft 


V^Jjcaj jl ^b* c A«U>I obUI aJ»Li>-I 4itA j _/jj^JI jl^>- jT Wl ij^S. ,9 



# s- 

♦^l^^-l ^ *dJI #c-j 

(. 

* ^J^aXJ. I I^aXaaJ L A -^" 43^y*Jk Jt^ ^ iJ^ 9 ^A^eXuaI. I (_i 1 ^JAAaI '. Jy • 


> 4j5aT 


*jl! .D 


»<—> 


? j l^L^ \ *a*j 01 <_»*^ ISL« *10 

♦^pi! dll^ - t lipx V *1 

L«^l^ I l»wj-^AAJll I j[£^\ JI C_»ApAA\) L ^ UiSeXMAAill j*P-> ♦ *—■•> 

♦ 6 y*» 4 )^aaaJ. I ^aaJI) Ca-a^aaaaJ I ^ i-^iSeXuaI. I *)! L J^~ 4l»Jl3 " i 


oiu'yi 

* * e. 


♦5^y» ^ ‘Wa^lj _/ jd>- Ojils^ c5r .C cA *1 

^ja^sJ I 0 IS I i ^ L# 43y^i. ^ 4C^ Id 4 a>j 4^>-l^« -\XP • 1 Jss^uaa! I l.J ^_j4” 1 (_^ ^ c_»a& .’ : I ♦ cl *2 

* ^Ja^aaaa) I wLs3 4 aaj Lua )\j 


• . A ft . „ «■ 

^Jc 4 ^^uLi ^ (JplI jj did* ^Jc oljil 4Cj^f Js c^j^ 1 dl o .3 





S- 

*}b**j| j\ *)! o #4 


II ^I ^ *5 


jJbJI 





lJ® y* ^aJ&\ I.A& 

ftLv^ji-1 dj^T" ^ “^br <«—J * 

—• fr S’ ^ 

ftL>- iI I <uJai 1 4*jbiJI 6 j^ =! r'^^J ( '-- J *}by2jil -X;wl^- • 

^UaJ ftUjLiJI djljrdl 4Ji$Ll« • 


S- S’ $. £ 

j&j £ <_£ydoJ I liaJ-SI 0 Lis (Jjbfl) 1 <jij .i <«l->L^? L j5b ^yb l) I JaJi$ .2 Ij I ♦ ^1UI _^u*j (3 £"bb j bis ^ 

. ft _ ft . . ^ ft 

(C,\ yJb 3 j&j i jJLp jjjl)l (3 ^i-’l^’L J jilc ^-LL l)D «4^»jj (3 ^■a>- £j”Li ^»l 

S> S’ 

<ji->L^?bj5l (3 b)^ L«-Up • ^ 1 - 2 ^J5\-xJI jy?^ 6 jy^ oL-U «-Lis^ ^3 

^ .«• __ «• «• 

^jj)I ^IJ^dvub d->V. 2 UiI Ijb>- Jji) .Ljjw & jjfj jjI ^_y bs53 1 3*I 0 y&T ^ ^ 22j *O £ 

ft 

*<3jj^j c^b^Jl ^\ j\ 




j \ jJ \j c g\j\j Uu 1-2 JSCiJ I 


^pj! ^Jc lib ^UjVI jjSvi^ dAliJ cl^b'l^wj oLLJ-1 j > c ^ jJI oWI (j 

f. 'f. # . S- S' 

o VI ljUilj ^v&Liil ^^JL*)! Jj-^)l ^ j1 ^ ^ d j-^a*) 4 jLL^ c^jIs ot 

—* S' # 

^-^*0I 1 l^lc II A^i£^ c—<*L**>- 


^ S' s- _ . 

^ 1^ ^ C sLwvw1 aJ*^ Vj 1 0>^iiJ # A-vww1 d y^~ \ A*jL*j ^ ^ *-^ 

1 •« 

i ii C—^ \^ l i ^ # ^^ ^ (^^* a^-j i 0^^^* i 

s. 

j^^JI ♦cl^Li^JalSI Aii -j^ cJfljUi^Slj suJaJ I din 





i 'y i ^ Ui»eXwi * 4^jj l«a^- i Lx®«*) 1 1 - 1^ ^ ^ i^>“ ^ ^ ^ 4^ “^~ ^ *—> ^c1Ll>a1 i ^ 

aI^> t?o i **«Ij dc®^y^l^ • ^"LJl ^ls ^xstft ^-j. ojI*J 


VA jii <ji-> v y'yij c «l«ui <tv^j^-i aj^?»-i C "7 (j^LJI ^Ja^» ^ L«aip 

^UaJ JJc^Ju (PC) “ personal computer” (jr-iji^ ^JL .«.L^VI £jjjl JSC ^Ui)! 


SjC'V Sc£s ,{2-2 jSCiJI Jajty 4iki£- ^ (j j Microsoft Windows JJutD! 

«• «■ ft «. 

• jit «As»- 6j^>“ 1 45 l*s [ ^JjL« ^ ^ li- ft (__£ It ^ Cl) I 0J .2 C (J 111 I (J'jC*" ^C C t. J Ld VI j dJJ I I 






c- $. c> 

:^>VI *ul*)l 4**#j£-\ ay^>-\ ^jA*j L*-*® 


Apple Mac • 

aLI Jjl • 


(3 i (^JsjU • 
(3-2 J5^JI >;!) Ajt-JyS • 





*■ £ S’ ^ 

j'S ^j-\)l ^ C 6$J^- 4jj^* ul>- <_}ljll3^> (_£j>-'yi ^j-uSjl ^jJIj 

t __ i t , 

IA^jLwJI clbi jdy^>-\j 4Xli Wj9 «<J1^9j (_£ ^-^>~|y ICj •“^JuL<»J l^ 


(,^-*4-1 «Lw*jL>. • 


“Digital watch” \Jj 4cU • 
“Digital clock” \Jj 4cU • 


Wi-Fi 6jj^a >1* 

i- 

^UVI J^l 

Xbox One X • 

J yyO j)l ^LjLS”* ^ J** JcL*J (£ jjl jl^4-l C ^ll*)l £91jil ^liaJ^ GPS jl^>- • 

(‘UH jj>-b£ <^j]l 

Roku • 


(4-2 jSCiJI jlaJl) (POS) “Point of sale” ^J! JpUj ^UaJ • 



TURN OFF*ENGINE NO SMOKING 



INSERT 
CARD 
FU LV 


REMOVE 

OutCKiV 


> I 


CARO REAOCR INSTRUCTIONS 

1 SELECT PAYMENT TYPE 

2 FOLLOW INSTRUCTIONS 




4^3 




ir 


f. f. 

y zillion Jd-b yS Sj^-i ilh* c dlb J,[ y 2LJ5 d^oJ 4xU)l aJU 





1995 ^lc SjLoj ^ * 

OljUaJI • 

S- 

(_jI a«- l*? ^ ‘toJaj 1 • 
Zambonis • 
4J5U.I jl.xj'yi 6 y^>-\ • 


* I ^ i -J U I >■- l^j I i-\c Lv4*3 J I I L - >j ! 


l»-p ^ ls^" ^ 6j^>- ^ C/ 9 4jibA1 I <UlS' 43^ ^ 4Sj I ^ I <1j LjJjj 

• * «■ . ,, «■ 

•+ CompTIA A »Jl->L"L>ei«l biajl pI ua ^11 aj^>- v yi -\).A*jl 

** •* 


i- i- i- £ 

6J^>- ^ ^ ^ 1 d- 5 Ljjill! ^-uJ ^ I ♦ ^yu< I C 4 j£>- L*w wLJ -\) J^S 1 d^ I 4£ U ^ I 2 ^ 

IM g, g, 

4j fL2l jL^l-l ^ c—L® <—-®^♦^_p4*JI l^a*J 4 jIa« ^j5Cwi 


!4ii>-'A« 



S’ * 

6j ^>-1 ^ 1 I ^ J L^>" 6 A “A" 6 J W 41 (_P 22* O U -Up ^Lm*j j£j W 1995 21 Jj \&-1 

22 1 j L-JI (3 Aa.-.tjJ' j 6 j&?~ 22>2cl-* ."lAji? 6_^ui) oljLJI ^ J 

g. S’ 

43 13^ c —a C —$ I ^ c»)^ ^ L ' - ^ * cJ 1 ^ ^ I ^ ^ ^ ^ 

BMW 325 o IjLJ ; Jlill J-jU- Jc .BMW 3 Series <_/ (jUs'VI *b*>U 

^JaJSLj jAI aSUJI aJ J ^ i sj& aJUs^/I 4uUaAI 5jj3)l JJi ^Jc ^Jc Jj^aJ-l 1985- 1985 

♦ j *)!j ^ 200 (J, Ij>- 


V—j^-*LA-I *'■>' 

■ 4——‘J ^ ^ —* 4j L j —A^21 ^^-£31 


‘Hardware” .>Lu)l 


‘Operating system” JJt2a)l ^UaJ • 
“Applications” olLAdl • 


dAi53c c 3 LA I ^J-y-* ^c c (^jjl .A a (3 L^L?* L^-A dAi53r jdl 4j.il! I «-L3 s A 

» 4^* LJI 1 fjF* j ■ ^c- j LA I 4^^) ^j-A dA^i. t c3*" ^^ ^--5"* ^) l^—r - * 14 — 1 Li I 


^J-AuA ^Ui) j^L»' U Die *4j ^L-dl <^_--U lr ^L>-^ All jl^A-l ^ ^OS^ ^J-AuA ^ILl 

g. 

d A& 4 ^ 2 * 5 — * ^ 5 - 2 I ^) V-A I L^ic I dA-^j* I I ^\j ds lyJ I 4c^a^tS^ 



i f. 

.1$** JcLdl jbl £bijb! frljs^l li c(UI) “user interface” ^>-'j 

t ^ •? i. f 

J 4^S*-ij (AjISsJI ci^ 2 *" Cf* jl Ijj^S J®JJ ^JiSeXwi.1 

. (GUI) “graphical user interface” 





ansistor 


<S 3+.X4 »1tJ[Of!<>»WS'X«Vf «^«rt*cr> THroy Vr«r<*ijr 
Tv ■t*a>jjy*zr< ?r ?«*: or<**<tjo*o 


What Is The CompTIA A+ 

In this cpsodc, Mice welcomes you to the CompTIA A* course. 


Total Scrrinais Training Hub 


Microsoft Windows 10 ^UaJ 5-2 jSbtJI 


iJiU c J jl^>- ^Jc 4^2^a>sl« jI) OlaUal) 1 dA! 

■^JUj AjR • 

^jjb (3 dAiwiv^ 3" y^~ (J>[ j?* (3 < -'b j jW^ l/ 4 • 

^ M «* ^ 


















S- # S- * - 

*\^-\ 3 aJL>- 3 * 


„ =- «. 

W*~ <2-l^J» jj) 1 C_J Ijr^ ^ 4j ^J^-'-.J ^ UflJ ^ 1 I d _/^^" ^ 3 

f, 

Siaidll Sjjo^J! S^j>- Jit* *131 3 ^ di3Cc 4xlS ^UaJ ^c c Jlill ^Jc c a 3ijJl ljru«15v)l 

.(6-2 JS3JI >;!) 



3j Ij^ol^ jjc oljlucVl jrtJcr 6-2 j£3)l 


^ t 

fjl a*~, Apple iPhone J c Jlill Jc .chjLAh j* Joyil IjlJUj JS' y ^\ Sj^-VI jy 

(. 

Apple Sjl>j <2hSv£ 4il5C« «-lj=A ^ Ic c *lL*)I y# 4*51 IjJI 

LxU (OL&JJal) 1 **uL ^y5j ^lj\U - OLabial) 1 ~ <L^y> V1 _yc 

.(7-2 jSCiil Jail) Apple 1 «-LiVI 

* •* 


t'i' r 



Apple olLJaj ^y Monument Valley II 2 l*) 7-2 j£Li)l 











macOS JjJf j\ Windows J Ji« L />\ SiJUi# J’jjJjsI! Sj^>-| ^-Utf clj^-l 

td^Ui^ExU + CompTIA A <_ j1$T 4jI 5T IftJo ^J5C ddrucLA <Sj LdyJaj 

jJ-Ljj O j^S >C« c 1UJI ^ J^-^l i _jld-l U 


cH</* 

—• S’ S’ ^ 

!<U— »j ^jd-l 4dA ^ J^-l dj*dj U*^>- ^ C (_£^LaJkl 

JUol • 




^>1 • 


4^ L*>j ^ j^d» s i Ld. I ^ 4 j l^sjI ^ I LdI L “ U $ / ^ —*3 ^ Loi) I ^3 ^p <-i «--\j di^Svjr 

& «• 

^ UaJ (_Alaj <J!--j>- “daJuJ I 6 da -Up <id*j I j I j l^d- ^ ^>- ^ ^ d “‘J ^^ *■ IAt* I (_]>* ^>- -d. I ja I da ♦ ^*vdi I 

«• 

.4i-Ui.l Jj Ida »4lJds Ic ^Lfi)l 5j^>-'yi ^ J-Add)! 



c (CPU) aUI*- 4 6*\>-j j&~y ^yJ[»- jl^>- ^JS”" <*U$ (3 ^ u 
(CPU) 6*\>-j . (9-2 ^J$v-iJ! ^iajl) dj I jjf~^y II j i y 9 4JLjj 


♦ j £lo l« AJb Jku (_^J 4^-ljtLI ^ 



4a-jl)l Jc Intel Core i7 Si-Ull a-Uj 9-2 JSU)1 




** ^ J f’ 

j\ a\y l« y> j^ 5 ^jp < 4 e 4*^ cil! j^L?) ajU c 4LUs 4-4c 4 *.^^ 

I 4j I <—J bj ^ C ^'^ **• ^ i ^ ^ ^ 0 J^J ^ » ^-U I I -V& ♦ ^ pjt) I J^C V_J 

♦VjJ-l U^ 10-2 j£iJ! f? x !l]^!jt 


V-4-' 4^ 10-2 J54)l 


INPUT 


c- ,. f, 

^C 4ii-4-l (_£^C4 U lcl.3 


obbJI jj^£- • 


£ b/j I * I -4 * Ld>- *V aJ ^ a .iI LS^ - 4^1^ 2/* ^ 1 5 4?e 4 JaA>- <C1 j t> LJI Cx.j^- 

S * i. 

< 2 U (__ 4 c bJb »[y y^-j c^bLJI 4-4c <b^jll <4-1*11 dJ^-j ^ySj c bwb .4 laji4 4 ^>-1 















j I j I l3 Ljj ^ -Up Y (-£ ^ -bid ^ * v —** 3 ^ I Uiy^- "^J Lb* 1 j ^JiU ^ bu^ J I 

♦ Jsr 2 -^ 0^ £Xr^' 


4—abS*" .'■ ..vI ci baj I l b^ b) lc * , ^ I 1^^ t b ^ t ^ I ^b ^y ^»—^^31 ^^ ^ b ^ 

S’ . S’ —• S’ S’ S’ _ — 

Sj^>-I b£~l ^Jc -!a45 JlJaU Yj ♦(_$j s ~Vl j j^JSnJI Sj^>-I (j* I -k>-lj j jl^>- <-)Uflji 

^ -U5 ^J-j*»bb*^j t_—^-uYb cJL^Ai'yi 4 cJbll ^ Ajb& JS3 »4-bC^_LI j b^\!l 

«• 

♦ (uu>bL 4k>-j <^jU- U* * J^l bba] bl (j^l Ji\ Jc) YouTube 


4j l>- Y1 ^ »a^- V 4—bb1 <uJb«b*j I 01 c-bb^A j ^ U. ; L-bb L-b 1 Y \y^ *>—j ^Ua! I ^ U L» L) Ic 4 aJojuJ I 6 b& -up 

.<_£Cj bs> .l-L>- Tj?C^3' (_ 9 ® Jjc£ c£*a]I b» JljbJI lb& ^Jc 


^L-bbSI 4b«b*jl ^ lib 

S’ S’ ^ 

4-JTj ‘AjUaj ^J^” - «-b 4-bjL5\J (^IbbY! jj jj I^aU c i^ ji y > ~ ^ jibs--" 4^-bj^-l 4b^ Ob/ I^ia> 

£. 

bb^C 4 ^jia*JI <«— J *A^ t.JajS'j 4Uc*i.l <-l->bj53i.l ^*^5 cl'b**- •Sj^>-Y! ab& ^-Obalj 

S’ S’ 

^c 4 (Jt>-^YI jL^b-b JUajYl ‘UbjLjS^4i ^sl> ^*^1 *T jz^ 0 

f. f. IM 

•j r^bb5\JI dj^>-l <w ^®<bbV 4c^--5 4jbjj^ ^^«jiub ob5\Jj 4 cJbll 



I I1 I ^ IfJ ^ ^ 4 j I *-AJ 1 cJ^ ^ ^ c£ 'Jp^~ 

<ljj^ L*wUp L^>-^>^Ij *ILl>-^I l3Li\^i*w! ctAjl^^L o^ t ^Lla)I $*i&j ^|cLiiSI IJj^ <1^^ 

^ s- f- 

♦ 4*jIj 4*Jj£f ctJjjSJ 4 ^vwLvwV 1 OtaAclill (^ o*i& ♦ L* Usl>- 


iL* * L* *aip j jf oj^>-l ^jJgjcr c-^lIjk^ 

♦^L jf (3^*^ %4-LlLuJI ♦ 1 

e- „ 

♦ ^Jk^^AS ^u^a>dAI *'.>' *2 

£ 

*LJ*X$ ^w\j2j l ^ u 1 *3 
♦2A) ^*Vl 4ii-l*^ «3j>-l Jfc&T *4 

♦dX 4^1X3 ^-1Ij^-VI Sj^>-I (J>i ^jL**« j AsLUII s-ljs^l ♦ 5 

♦ uJJ ^-bu) I <_>*X j 1 ^-' 1 a j^>-1 j^b?*r, 6 
♦ A^a&jjJI ZjP b>i?jX jX*A <j5>- 6 (J,[ 3 oljkXI jJ" .7 

»dAl^ -ki^X .8 


I U Li ♦ 9 


♦ <. _ jISOI «-L^-l £^a“r ^ ‘^■'Xyslj JlXI L$J^~ < ““' J ^JiJ^9'‘ J 42-1*^ «-L?l iJjt 42-1*11 tJL*\^as>- (J,^ 5j* JU*i 

4^>-1 j^« -up 4^l<i 3 I «L>-^la? 01 (—X1 (_£*< L^ XH cJ 1 Jj^J 1 ^jp X U- ^ j Lip LI I < ^- J |__^k2i1 s 2& 



1 *“■**^3 ) ^ a)SLiI I o 1 I L ! ^LL J jb I 4jjj ^Ljj j\ ^ o j^j j I L , 

♦ ♦ A W4~ ^ 


jtj-^j^' V^j^- 

♦dji^^JI dj^>-lj ajj^jI) a^-LA) <h>I.a>-j ^Jiu ^ Aic** a^j>- aj^>-l aJL>-*5D1 cJj-vs*-a!^ ^ ja>&aj 

4gc*3^J ^ 3^ ^ L I U 4*'^S**A' I CjLLDI <J$j£ jl CompTIA "S'jZ £»j£ 

y 4-J^j^- 6^jG ftLtl^ ^ L& j L^*-*>* b ftLjjA ^} *)! *\)j *j 4Cjlv« 

* 1^<a£ L ) L ji gl^ \j ^ L .r& Lj 


0) c—^ LAJi (J,^ AdL^L/L ♦ *n> *^Ly5ji! I j <n>bj5CL! aL^» A^~uiS"~ ^wji!) 1L& 

f. f, 

cJ jaj&\ (_^ aJD) j ju3 « 6 ^v«L« 1001 jLr>-l *W cM «-lj?"'y) Ja-flj- A^ljJ^i C^)jj) A£jg?S' 

(. 

.JLaj) jL^. jl <Jj>- <h>L^A*^ j<»e1^ ^1 


ft ft . ft _ . 

w\i 45 ^) L ^~) L»- )^j u b>- ^ 'y) d^^>-) 0 j^3 01 * (_^r ^^ 3 ?; 3 W^" 11 — 2 ^J^Lr) I 



System unit or case: the 
processing takes place inside 
(See Chapter 6, "Motherboards.") 


Monitor: visual output 
(See Chapter 17, "Display 
Technologies") 


Multifunction device, with printer, 
scanner, and more: printed output, 
scanned input (See Chapter 26, 
"Printers and Multifunction Devices.") 



Keyboard: input device 
(See Chapter 10, "Essential 
Peripherals") 


Speakers: audio output 
(See Chapter 10, "Essential 
Peripherals") 


Mouse: input device 
(See Chapter 10, 
"Essential Peripherals") 


“peripherals” 4 JJ 2 )! JjJf jlf>- 11-2 jSCiJI 




♦ c—2^-11 (3 “tstLwA*" jf ^ ^ ^ ^ ^ jf* 1 1 — 2 I (3 jf 1 

** «• ** 

^ J: I1 I I ^ I I j ^^ li-1 3 ^ 

£. f. 

CompTIA j&l + CompTIA Network <3 Slia^« ^pjl Jc c olSC-iJI J,[ J^aJ Uxp 









jj)! <JLvs*j*V^ <L^>- c j y~^ 3 i ^UiJ 6 *\>-j ^y» ^iU^I 12-2 

& ^ «• _ 

♦ uU- $ I 6 j^-T - 3 / L j»a>- ^II c ^-1 j>~ VI aj^>- ^ 1*11 ♦ ushi,I 

.j 1 * 4-1 ^y ^y* I (USB j\ ^ll*)1 ^JSlil cJ^*) 



Onboard HDMI and 
DisplayPort: for 
output to monitor (See 
Chapter 17, "Display 
Technologies.") 

USB: for many input 
and output devices 
(See Chapter 10, 
"Essential Peripherals.") 


S/PDIF: for higher-end 
audio output (See 
Chapter 10, "Essential 
Peripherals.") 

DVI, HDMI, and 
DisplayPort: for 
output to monitor (See 
Chapter 17, "Display 
Technologies.") 


Power connector 
(See Chapter 7, 
"Power Supplies.") 



PS/2ormini-DIN:for 
keyboard or mouse 
(See Chapter 10, 
"Essential Peripherals.") 


NIC: for network 
connection (See 
Chapter 18, "Essentials 
of Networking.") 


Audio input/output 
jacks: for speakers and 
microphones (See 
Chapter 10, "Essential 
Peripherals.") 




































c- 



J 4Jc y* *jl-\ 13-2 JS\A)I ji 


* ^2vLv« _J-tC ' J^ 5 . *LS^ 4j Jm^x, ^ jj 1 0^SvJ, 1 c a *y 1 <a>- ^ji) 1 j& $> 

- *• 1 «* 


Memory: essential part of 
processing (See Chapter 4, 
"RAM.") 


Central processing unit 
(CPU) hiding under heat 
sink and fan assembly: 
primary processing 
component (See Chapter 3, 
"CPUs") 

Solid-state drive (SSD): 
important data storage 
component (See 
Chapter 8, "Mass Storage 
Technologies") 

Video card: important for 
processing visual output 
(See Chapter 17, "Display 
Technologies.") 

Expansion slots: enable 
easy installation of 
hardware (See Chapter 6, 
"Motherboards.") 

Power supply: provides 
power to the system 
(See Chapter 7, "Power 
Supplies.") 



—a 




1 





Optical drive 
(hidden): important 
data storage 
component (See 
Chapter 10, "Essential 
Peripherals.”) 

Magnetic hard disk 
drive (hidden): 
important data 
storage component 
(See Chapter 8, 
"Mass Storage 
Technologies.") 


Disk drive bays 


Motherboard: essential component 
(See Chapter 6, "Motherboards.") 


oA>-j 1 3-2 3^-" 


♦Apple MacBook Air j[$>- ' 4 JU-I <sc j\Ja Jc Jy 1 JyS 14-2 jSCiJI ^y 

<-l fljUsj j c UjLw ^ y-iy 5 ! jl^>- y 

♦ jj** 0^SC« (J y>- ;? Lk) I jrd^J I C "2\J y *^-1 4.wv1 C 2 3 I (J j Ljj_ ♦ Ay Lx) I 




































Webcam: visual input device (See Display: primary visual output device 

Chapter 10,"Essential Peripherals") (See Chapter 17,"DisplayTechnologies") 



Keyboard: primary input 
device (See Chapter 10, 
"Essential Peripherals") 


Clamshell case: houses the 
processing components 
(See Chapter 23, "Portable 
Computing.") 


Touchpad: primary input device (See 
Chapter 10, "Essential Peripherals.") 


(MacBook Air dy 1 14-2 jSddl 


> ^I y I 4j cJ y*-^-\ y I 1 5 “ 2 I y 



USB port: for many input and output devices 
(See Chapter 10, "Essential Peripherals.") 



Secure Digital (SD) card slot: removable 
data storage port (See Chapter 10, 
"Essential Peripherals") 


Thunderbolt port: general-purpose 
input/output connection (See Chapter 10, 
"Essential Peripherals") 


d C 4 * 15 - 2 I 


s. 

ol ♦ Apple iPad l ^ j 16"2 ^ 







Touchscreen: primary input and 
output device (See Chapter 24, 
"Understanding Mobile Devices.") 



Home button: input device 
(See Chapter 24, "Understanding 
Mobile Devices.") 


i16-2 


g. g. g. 

0 (j I jl I 6 .ift (_£ ^ 6JI (3 ^ S^ ^ ^ j I^ ^ bj^C 

-» f, >> ^ 

0^Svj (jl i C 4 jUL« t_JajlUj J^S—y 

— * i 

Cr 4 Ji uVI Jill: Ljpo ,Lyj J^P jl^ Jc 


'J 


*L, li-1 ^-I^J I 





3 ^UaJ 3® |*pj5l 3* CompTIA A + 1002 jLe>-l 

g. •? 

Microsoft {^3 i c—>11Lt.A ‘CaJajI 4 j^\j jL^>- v yi »d.s.A^- LyJaj 3 ® X «Aj 

j Windows 8 j Windows 7 jL^VI .Linux j Apple Macintosh OS j Windows 

<_/> djjtj 4 macOS Apple aIsA J,lsU JJ^AaII ^Ik; .Windows 10 j Windows 8.1 

oljdl 3 ^!j c <ujL 2JI Linux <dj|jry« jLe>- VI .2L®y I cJljh jISUI ^jjl! 4JLy*jl 

^ & • * 

♦ l^ad Jaj^l Ida 1 ^ 3^1 l IA1 

! 0 Lfcl« V1 

^UaJ ,J,[ 5jU-^A! "Mac OS" j "Apple Macintosh OS" jLe>-VI lAIj^I 
ada jUj .2016 3 "macOS" ^1, "Mac OS X" j# AjLdl A^^DI jru*~ Apple 3^*15 .Apple 

♦ I ^ Lhj ^ ^^ 3 3**^ ^ 

<t»iaJ 1 4 *jjI CompTIA A + 1002 jLe>-l ^ ^«AI d->lia^- <t«iai 1 4$l3?Vl 

► _ 

j Apple iOS j Google Android j Microsoft Windows iAjp-jDI Sj^-VI / Apdil 

jj 

li 4 + */.98 ^ 4 Jc Lie iOS j Android 3*^ .Google Chrome OS 

S* ^ 

.Jlj^-Vl 3^0-! 3 Chrome OS j Windows 3 u32j 



f. 

:3irl5 dlJ! ♦ jj y ^Uaj ^ C dljlwi.1 JkjJtiljjl 4.^iflj' *bJti^ io ^1 


S* S’ — S’ S’ S’ 

*uiaJI ^J^xj ♦ jt^4-^ J ^ J ^ 6 y&" ^ cJ^ 1c£ J*~ ^ ^1j*j> jl ^Jk-ji-iXoJI ^UaJ ^^iX. • 

4i>-l^ C-uU c (j|>j 32 ^ 44~b*^ aA>-j 2 AjjJ Og 13^ c Jlsil »4JLc^« dj^>-l 

^UaJ (J,^ C c2*< 64 4 jLI*J,I o*\>-j ^ ♦^jkdjJI ^UaJ ^y> 32 22^2 (J>[ 

.(O 64 Jjll. 32 oU-Ull "c UijJI oU-Uir c 3 J^i)l) o 64 

* j I (_)^ 

L^» I »A 9<lL^ \j J b*j^ 1 j^\) I 4^- Ixl I AXCtl I ^ ”2 UiSeX^kviil! I ^ ijsu • 

.l^^clJ 

ft 

l^lxJj axclII obLJIj ^jjjll JftjijijJI ^UaJ ^jo. • 

«■ «■ «■ 
jrvc ji obLJI 2^-2i$ ^Jjt« c d4»\)w^x!! ^3yl 2/* ^b*J (j^bi aJLjJs ^**^ 10 )! ^UaJ jy • 



(jbaj ^c t ^ ^jjbl ^lUcselA ftuiaji £ 2 ^ 2d! ^=A 

„ ft ft 

1\)i^jjjJJv« (JIaIAA^^ ftU ( 3 ^ S 5 . (J''^'*" 1 ^bubl Cj^TJ ^'^ ♦ ^bsL (_A ^C ^-bj; (_A Ja.fl3 

g. 

CompTIA A + ^bj*>-l <a««a. b« ^c Abl* ld& ^baj ^ja I ^c AA"*'^ Ab^ 

^baJ CAjLA 4_CIS -LA* l)I 4aj-bA (_£jA ^b^U ♦ < JA**AI 4-AaJ' Ah ^Ijlll l3jI^- 1002 

* ft ' ft 
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CjL'L JjjC (Jflill Jc $ ye, Windows j! J,[ X ^>)\ jrJU 15“ <Jal» Ja^-V .35-2 

y> xlsx. .xlsx. 15 j! jSjl! j* aj! l£ c Microsoft Excel 

* 

.cJttill ^liaJ l l jdll .il 

* (_jdl I j j^-vd 3 1 I 0 j^-vd 'VI 










S’ * ^ ^ * 

• a Us AJ I I ii ji I Jaj j-iJ I j>& I A&j — 43 j^ < ^- J !j A>" ^ 35-2 J5 AiJ I 01 \^a> I 2a>- A/ 

♦A* OljruiJI «•!js^A ^ 4-y*?!j^ V y! ^*)l AAj jJs 


jL^>-*^n j jP 4^t~yflJ 

^ e- 

y <ddjA>- j) *}Al3 ^uSI oUJk,^ CompTIA A + 1002 jAx>-l 

• *■ 

2/* cA 9 d»>jjA>- (3 ^A^A/I ^Ava Microsoft «-Li>-lj *LiA! <ci»>liJJJ 

s- «-' 

♦ jA^- (_£ d^U^- -(_^ ^ ^Jkj ♦(J>[ j^-W?[ 

j\ — J^\ ytj\^as>- ^jA)\^as>- JvJ^-j jAf j\ 4 _aL« cJj® (^jAl jA A^ad dASU 

f. 

j\ y t_U j>-jru*j dA^C C ^lc A«*)U (3 (3 lSj^ ^ ^ jA^-I ddjA>- 

f. 

(3 d^ |j U-1 3 * A ^ d A*A ^ ^ j ♦ JaJw s«- 1 jjiij j I c <J Al I c 4kj£- ^A>- dAdAr ♦ jA ^-1 

♦Windows <^>\jy> 


^ 3 _j 1002 j Lc *>-1 j d j^w< A I ♦ jAk I A& ^ Ad I 3 ^"^ I 4 J AI v _j I jAk 1 A& ^ dscud 

** ** •» * 

. i . ^ . * „ ft 

(_ sJl£zm*« j *.j Si l^l*4~ MjJI (3 \ <—«®*UdA Windows ^jjii .A y& ^lk 3 ^ 
C: \ :Ji« 4^-A« ^rJi 'A* ."Local Disk ^C:^ > Users > Mike" Ji« AaA olilll 

♦C:\Users\Mike 



l^UU j\ Ijjl! c y>\ J&\ jShis C:\Program Files (All Versions) 

jds£- a) jj>o j! c £b; jj UJ IS[ .Program Files jd^ y iSj <&r <J 

U Photoshop Caj 3 .1^ 4^>bhl >jil! oljdd-l <U«~U AUd”"^y-J! Jj& *b* *4 
Adobe Photoshop jd^ U y y)l Adobe jdf J,[ c Jhll J^u- Jc c Adobe Ala^\y ajUh 

^jt)l 


.£bjdl oUh JJjd) yih Windows c~ 64 oljla^h *^Jr C:\Program Files (x86) 
UUd (J,[ C- 32 ollJaj JJhir LjJu c C: \ Program Files jdd-l S\ 2U 64 d») UyJflJ 

ft 

oJujT j^Jaj __-kll jl-lys'VI Jc jjidl J^ail! .C:\Program Files (x86) 


^kU C: \ Users jd*hl yj ^obf Windows y okl oljIa^'VI IL^as^l olJhLhl 

.Mike j&VI oljdhl 36-2 j5hiJI y. *yf I ^ ^ <-A^e!L^v4 d Ulll 

!+ CompTIA A oljU^-V ^-k^- U U j — ^>-l_y bpo 
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Documents olvULdT' Ljju ." "My Documents" (JlxUve" Windows 7 









.oULJaill Microsoft J^aill JjjUl okf C: \ Users \ Mike \ Downloads • 

* A*« V 1 I d& i— J LdyJadi 


£ *. 


jl Jj£&\ *l^LJrcc (j)l Jh^ c^ 5 'LrSVI yt \jjt C: \ Users \ Mike \ Music • 

# ^ „ U S- 

• j&sh b! Ii& ^SUj 4 iTunes [ j-yy Cr* 


jW=r (J’l Igi-d P jbl jj^al! j&VI ^S^ll C: \ Users \ Mike \ Pictures Pictures • 

♦ J I 1 \^y ^y w\j »A^) I ^y ^ C ^3 ) ^ y^ 1 01 I (3^ ^ 1 


jb! 4J>1I jjJL i)l j&VI c/ C: \ Users \ Mike \ Videos • 

y^~ (3 1. b& ^ l^ctvu 1 


macOS 


jJjf Finder 37-2 jSCiJI .macOS (J oUlil Finder J^ 
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-2 jSutJI (j 4^jl' Windows ViU- jp <bjL3 ^pJI Jc a;I ib^V .Mike’s Users 



il oliUJ J3^\ ^ od& *LiJ2j (]& (SJ^z ^ *[ Q 36 

1 wLvLfcfc J k 1^ I 
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c-j 


U1U 5>jb[ (j Mike's Home JJ.> 38-2 j£Ll)l 


J^LaJI 2}*3i3 

g, 

A^jLS* 13a 23! y *L>>- ^y£^\> 4^^ 13-1 1_/3! <-^'31^- 4j^\j ^ 1 y ^ 

g. 

^ J yG^ 1 -LLP l^J ^ 3 ya^ <*ljljia33 jljC“ (J,^ jjsL^aJ *3 cJ^** 4 * ^ (j^l-31 s3a J ya ^)1 



















£, 

/Jo 4s»-1 Jj i [ ^wJt) I Id& (J, ^ ji I (_£ y^ ddJc U ♦ <. J Ifxj I ft \^~ I (3 ( '-' J ^ i/* 0 

:# (. * 

^Sl y» j)l <tjjLjS^ J j>- ota j*a CompTIA j£s>a^ c Uiad ♦lA>- s y L« 0^** (J,^ cJ yv& j)l oLjS^ 

«-!Ija3 5jry>-'yi Sia^-I 4$Ida Cj\^sl£- £ ad* cldj.i'yi 


Windows 7 

*♦* 



■JJbl Jrfull 

y-ui 


l 3c ^J^ajiII l*i& (3 

4j^j 1I 4^-Ui.l dU^-j) <jijbj5v_U • 

s/Uij vj>r4Ui! dj|~l>-j ^jv J• 

^|yl * 

4j^jil 6*\»-J JoJ^- • 

L^'^lj Vj^l! 5U-U1I <j!jIuj>-j <-LLl>-I l3Li5v1^I • 

t- " 


^ £ !1 W 

jJjJI £U1I UajJ jJIj i(CPU) "central processing unit" V^jil 4i-UII 5-ls-j 

tlioo- ♦ ♦♦ jTj~53l Jjuf jjSCLJI ^Jc ju^u 5^2ljjj^J j, ^ jp SjLp ^microprocessor" 
^ 1 I 3 jj i c— £j I 4 ]1 ^ I <sLC^J» I ^ 1 1 *-3 3x^ 



Icb <U^jbl 4 jLL*J,I 6*X>-j Aji—L*^o 6>\>-j ^C "^LoaP j\ AaS^S 4cU dj<k^s }I 

^ {. ^ {, {, 

4j 1 4si-l*i I <JL> I j*j ^jAj ♦ L^aj I 4 j>-j 1 4C^#f 0L« L) Icj I jX- \ clA«*3* 1 ^ ^ VI ^>~ jl! I 

4j j^^Jk ^ 4s^ l^Jk I c«3 I *-A^^ . c«3 1^ L^^J I Ac Ua! 4^** 1**^ 4 j2j ^Jaj 4^^ l^' I 4 j£*$ ^ I c«3 bJk \ 4^^4*\A> 

. & f. 

j>Jj #AMD Ryzen 7 j\ Qualcomm Snapdragon 835 j\ Intel Core i9 Jio t jl^ 

Ja l? V^” *-UU cJ b*« liiJA) ^LJill dj^li l^l*U Aj^jbl 4 jLI*J,I 6*\>-j L« 

?^jLflbl 4>-^l (_^ 1^9 d ^» 

^ g. 

(jll <JlJL"j5v_lIj <Jl->b£-l*bl ^tvjljLU 4 JLj9a]I <Jl-ibl-l*i,l l.b& Jj^»*X 

4jy)ll 4 jLUJ,I <j!->Ia>-j J^p AajLjS^ (_Jbt!l ^JjL^aj »j ^a 3\!I dj^>-l (_^b ^|cLii!l ^ I^aSCc 

g, 

I (_£ ^ ^wJl!I ^J«>- Jo «4jL .AU1 4jj^jbI <U-bb 1 , «^- J 1 *\>-j (J j>~ j>- (3 Cb^I ^wJj]I dib ♦ d y I jjI 

<U-l*bl <jl*\j&-j «-lLu»-l <3®LivSbuu 1 ^wjii! Ja*j ♦Ai^jll <U-l*bl <ji3.a»-j <_jLa>-Ij t 

♦ J^Aadb (CPU) <by^bl 




(jb>dl«! (_j Ajj^jbl ^4“bb^ 6*\»-j 4j jjj £$jj 3^ ^"l*bl ^*oJj t Jfl^g CPU ^dbxyfl^ CompTIA 


.1001 


a^U» / VPjb 



dJst-Ji Cjbj^sJsl 

^ # S’ ^ s- 

(CPU) 4j y jil <U-Ui.l S_k>-j 4JjtiL« <U tojj l 3j-^ax< 4j| j*U J$ J I U* 

I I -Vs»- 4j L>- l£”" 4 jJ^j1 1 4jLL* 1 I d >\>-j jruS'* 4j IjUS jjJjJj (3 ^L'' (3^ jJl) 

4 JIUI (CPU) 4j^)1I <U-UII <1j\j»-j ^j£> i\JI ^y» U L U 4 

4cy*4*i <ji->L«^mi ji^^ji j-i<i)i i-i& 4Ui*^ o[ »4;wUi ^Uj'yi CL$ * 

f, 

jjl £ ^*jl!l ^*oJj £ 4 jJ^j 1I 4si-l*Jll 0J&-J 4C4i?LMAt J~U !fiS* < ^4“b' a 6*\>-j (C,\ 

„ t * 'it ~ i __ e- " 

1 ^ J 1 Li j*P-> “L 4 <—J W I I ^ I (_^ ^ I ^JwL« _/ L* «-1 CI 1 6y^T ^ 


i l i 

IjUd IjJ c 4 ^>j j^-\ 6y^>-\ p-PjJ 4^‘iU'yi 4 j3j1I 4 UW.I 6*\>-j UajUij (jA*j jt -49 (J»[ wLsi-l ^ii)l £-b£ 

£, 

^ <-A^ ^ W44v\»44S^ £ L*U»J I — ^ U I I ^ ^ ♦ 4j ^^ l^-l I 0 

S’ S’ ^„« f. ? 

4j^^il 0^>-j) IjwU^lj^ IjJ IjJkl ?dA!jO ^4uJI £ ^J^“ 

• (3 ^ ^ Intel 8088 jy^S^ ^bLlxil dj|j^>-j ^JapL 

ft ft - ^ ^ 

^4>JiJ iSy^“3 oJjfe 4 j jil 4^1^11 0^>-J cHj ^ wL>- 

^ ff" 

♦ ^jJI L«UjJj jrS*')!] < ^4“L*i.l dj|-l>-j 4^Ui»6l«Ji.l 


c3j~L*a)l (j J^rJ' 

«-U! 4j^SCc cJ^*"^ *(l - 3 ^sJ^) (3 4^' Ul 

»6j\S' 4C j~J$ CjLU-[ «-Uaplj C ObUI 4 UL*^«j C C jjJj 4^>i?Lj dJlJaj 

S’ 





? ? f, 

, jr - "aJSv-Iv* dJ L& j c U I Ui>- I .XoL« ^Ju>-j5 1 1 jjtt (j ^5vj o I 1 

. «. . ► 
* ^ 2 - 3 J5LiJ I jJaJ I j a*j* clj L«1 (J i Li! 4 jjj jl? (J, ^ 0! ^ L** ^ Cs^'“ ^ ^ 









X Q 



? ( 3 j ~U^a) I 3 ^J*>-j51 <«2 j 2-3 I 


5 s ff. 

b^a l I ^y» ^ ♦ 3j ~U*^a) 1 ^-j t>- 8 j A$j JJvy 2 ^J«>-1 ^ 8 i L>- 1 6 3 * Ac^f bJ bj I 

♦ j ^J5j2<XjJ (JJ JS^ai I ^-j l>- a 2 ji I AJ Ifi 3 1 ^vi Ua l I ~l>- b I ^Ju>-1 ^ a .S^>-ji I AjJ IPI 

ACj^f ^I wlsd*"b ^~ j bjilI £-\JJI 8 3 Sbse31 2 -bSjT ♦ ljJa..< I «-bjt« U ^ Ajw bI ^silyai. I 3 * 

3 * AJLllaL* ACj^f ^oe^)l bjiil ^ 5 jJJL^a)l 3 ^J“>-'j^ ^^53 ^ ^-jl>- £^?bL« 8 3 * 

«• * 

c/rjbbl cj by i ^J5b 13 a 3 b jt£^\ ^-bv^a l ' Jb^sjl jy»- (\f* 3 ^ * 3 jxyi ^rbi« 8 

. (EDB) " external data bus " 











I ^ ^ ^ ^ ^ 1 ^^»i> w ^*^' * ^ bb>3 1 U lc jjlnAi* U>^p 3 _ 3 ^J^33 I ji 

— ^ e- „ 

^3J (J»[ J»~ VI i . _ ^* 13-1 ^C i^j>-ji I ^-llil I (^ij L^2 j I C L^a l I ^Jb C ^-l lfli,I 

43 Lij^xJ 1 l*aJ>, I l 3 Li ^ c ^-liil I <-3 Ixj L ^j ~u.*s) I ^ v ^ j ^ 3>j ^ <*3^ 13^* ^J-Jc<x3 I 

.^jj! >V! c bil! ^ ^ J! L*. C cj^-U-l ^ Jc 





C- £. 

4^bI L^aII ^Ib <—3 Lsj^ IcI«-LiJ^ cJ^b>- V1 3 a < £- 3** 3) 1 ^Jg «»d ^Ja 

(3 -2^>-ji 1 (J^"-> ^ (J> l ^ ^ 6 3a <J 1**j j ^ (dii^jr c ^» Ij VI j I <-1 j b LJI ^y» 4jib^- «-1 y ^-1 ^JJLc ^jj! I 

** *• 

t t e- 

4-Jc*j U ^C lfi^v« Jjdljj 333 ^j a \j ^b - I^uaXj 4jjj^IfiJb S^* OUjbll JUj^ ‘USsXj 4 (jj-Mva)! 

i^lcV (_jU^ (jAyai£ (_^3ji olji-iJI jIa ^ yj> (J,^ ^-h^- ^ 33i3 ^^>*3 .43k^=-l Ss-b^VI 3?lil 



















* ♦ * 

(3 S^A ^S »«bJ \ r ^CS J1 fl a a,. ~‘ ' ^J*J JS . a ! I S^jJjJI 

.Vis jsi 


dAj^J £ EDB ld>- *\s~y «4jLjA>- ^*oJj <^uU ^d& lA 4jLjA>- (_£ dAjI d/* ^ £ l«dS ^iaiA ^*5 

y^~ dyk^a dJ^d*A 4 j^jj dAj«^C £ dAJ.i j *4j^ji.l 4A-l*AA iJ^-j ^C ^wLd« ^wLyg^ (_£I d^ 

ff> g, 

di'^L>j*yi ad& A>-l ^c ^>JaXi dd^ ISI^ . (4-3 j5v-lJ! ^iajl^ 4 jj^jJA aA-UII <Jd!.-k>-j -tad*]! 

ff> g, 

lilj jL^T J^>- dAUJI IdA jl£”" !i[ £ Id) ^ .^btl! <_JJjj (J ddU £ 

£ d I^d 1 ^ y J3j ^ \& V 1 Al ^ j^sd I £ Cm* y^ ^"d *«^ d I I «d& d^ £ c*-Ad*AI j j 4 A_^T ^d *>^ 

^-ddll^ (_A^4-u^u dd (3 c_»»-^*‘A! ^ ld& ♦ ^»~Lm I a 1 i ^ya d^ ^ A^LLiJL \^j^» dAJu*JI d^^* ^ 

♦jljd^l y <Jj^ ®-I «d& y.y^> ^Jc di jcLj j$ (3^.j^aCJI 








u/ f. 

AyV*A 3 y* J,[ £-b£ 4 Man in the Box J-^>ly)l y EDB dESy jl J*jj jVI 

^ {, £, 

on-off-on-off-" Ji* Ey Jy; jl y .y«^a)l "a)^-L« ^kj IJU ,i]'%* s )l\ Jc A^yll 

EDB JU-I jl Jy y V.U .(JlyOl J^i-I ol: ilV-.-VI jp d--U-l -Up "on-off-off-off 


£. 

jSClJI ^kjl^ ^J-ji-lall ( — < y- j^yd! 0 jllj (3 1 ^Jjll ^-tseX-j c d^liL VI jl J-J«-2a)l -U3 

- l3 IJL ^ - l3 Ia» ^ - - - - - l 3 Lflj ^ L <-1 ya VI l>- <J^a>j ^y V Ai 4 AjJj ^iaJ I a j^-. ♦ ^ 5 - 3 


."10101100" A,l§j dJUi y Vjo Ly^j 4 




1 





Jrf "0" 4 £3 " 1" b> 5-3 


j\ 0 j 1 luS3c ^ 33J3) c jTSj^>3 

(_)^I $-o I ^3) <—j «x»i^pI i-Li) c ^IsLi I ^ • d]n^-^ 1 ^ dJ ^3^ *yI s3 a 4 )3^4^1 ^33 I ^ ua-> 
^jIj l)^5v« 13a ^SvJj 4 (_£ (_^33l .33 a ^!Ia ♦ 


lk)l 

Jtl „lvi\M -s\l .M *MI 


*«-j3J 


REGISTERS o^UJI 

"4^j EDB dU^LC .V^l! AsLUll 5 Jjs-j Ji-b 4 js-1«3. 4J3 5 Jaj The Man in the Box jy~ 
^-3^ 4 13^. ^LJii! »4 j ^LJii! 4jUiP^ ^jj>- db* - ^^ (3 









Cr* if * cK °X?U» £j' (il (T^ 4 (f 'j 5 ' J * cK '4?^ <i! 

^ ^ {, ^ ^ 

ay« L> 4jjJa^x« L*j l) l>- U^x« 16 i^ j I (_j Ua l I a • C L j ^" l>- L^a« 1 6 l^- 


Man in the J ojh t J>-Ij aLlM^ (_^L ^-L ^ol» ^ ^3 $^dll ..\JjlLijl j& 

f. 

Man in the Box J c EDB Jc 6^j>-J^\ dJd? Jt« <Jslil [ / JjiJU i^lci *Uh J^U- y» .Box 

C ^LJ ^-1 y* I 1j ^ I h*,v^ ^ ^ Lv^z J k! 3*^ C^ ^ ^ ^ ^ I d ^| 

♦ *lL>-Ij\]I cHjIjLJIj ( y»\j')l\ Oy^-j (6-3 ^iajl) a3& 



4^UJI ^ly-XI 6-3 J$v-l)l 


4Ul*ll <Jlj|-i>-j [y?j*> 0^v£ J}jUJl*a)l (3 J1 .ijJP" 

. Ic jf^ d&j y y I i c ^jf hp* ^ ^ i (3 4 ^ 1 ^y jruT ^Jc Jc (CPU) V^ll 

♦DX j CX j BX j AX Intel <Ji^«lS .4^«UI (_yly-Xl 






(JljP* Vj c AX — DX 4 ^«UI a^jjI ^- 144 -Ijc* 6 *\»-j JjI 8088 O^"" 

g. 

(3 ^!^LjL^ wLvsii.1 44-L*J.I Ol-l>-j 3 ^g>- l^j>-y 

.dA!3 (J,[ Uj EBX j EAX dAJjJ c E l 3jA-l ^_juyu c dA 32 oU-l** 

♦dAJ3 (J,^ Uj RBX j RAX (J,E)l>j c l3^pI V) R 3 C dA 64 <Ji->*A>t 


£. 

£ (jjJJLva)! «-UaP cA 3 ^ (3 -ij>*jA 3 ^ 3 ^ < 3 -*^ dXs^j 3 ^- ! ^AkP 

3* Eu 52 ^ \jy s ?LjjE*j 4 j^A (3*AJ^ diAj^LiJI <_ jcT 3*^ ♦3j : A 4IA ^J>j»-jM ^-c 

♦ U ^jjlj £^ajj 4 < 9 cA 4.Ja.*.l.~^ ♦ 4^ JiscIwaL^ 3 *^ vdA jjLlJI < jl5s" 7-3 ^j5v-lJI y »4*^ 



8088 External Data Bus Codebook 


LIGHTS 

10000000 
10010000 
10110000 
11000000 
00000000 
00000001 
00000010 
00000011 
00000100 
00000101 


meaning 

Add AX l S IS T mber; PUtit intheBX register 

The number 1 
The number 2 
The number 3 
The number 4 
The number 5 




d-AA »AX Jjj. 7 JJL' 10000111 4 Jlill ^Jc c lift (3 

ft «. , . «• — 

4 ^j VI jj 4 4^1*$ IIj I I dj^jJL I ^ Ij I ♦ Jj.j9 jJ I ^ ^ V1 4*) 

<A^-.Liv« Intel 8088 <ji^«.Ase4U»3 4 (3 *j. <Jl..la.^ur uJi) 

t # 

0^4* *ok) A®ly?Vb 4 6 3J> I 






lintel 8088 J aA) ^ l«~*9 


10111010 

The next line of code is a number. Put that number into the DX register. 

01000001 

Add 1 to the number already in the CX register. 

00111100 

Compare the value in the AX register with the next line of code. 


ctE^»C c j >~VI j^3 \*X»-\j EDB <-!■) I jlz-*3 - "2^ VI aa! ^>\j I W-A- ^y» 

~~ S- 

4jj^1! 6*X>-j JjJI "2\]Vl AAJ < y>\j I £ 2 ^ »d.i-\^- ^LJLU i^jJC^a^\ ^ ^Jy>-jll y 

♦ 4^jil S-l >-j ^ U-Lu 

yp (_/rjU^I lUil £« ^J^ljill (3 C^^'- ls^” , ^4"^*^ 3-t>-j l& <j 3 ^ 

4Cj^f - jj^j j-v9.2 4jjJj 4 4 ) Jjjl l^»ljAel*‘'l 4J2S\£ 4 *jjI 4jjJ c EDB 

. (8-3 ^JSCxJI ^liil^ EDB (3 (*^JVI aaJ ^»IjI^ 4jiEil J^LcVI y* C^^'- ls^” " ^ 




4^-1*11 dJ^-j 8-3 ^J$v-xJI 


JajU- 4 cI**j 


£, f. £, V 

5 (■ l>i? ^ ji? ^jP (J j 'y I VI J L*j j ^ <dESv£ ♦ I Jjj dd*a) I ^J«>-j51 j) d*d*v« Cl*j I 4 

j o^>-j <—iil (- 3 j^j .EDB dj v )E*i v yi 


^ c. 

Jaic^aj a • (_Jj JJ^a) I ^-j l>- j j 4la**j (_Jj JJda) I 1 2 di Ida 01 ^J>Jd. 

j 4 ^JaJL) .EDB (_3 3j^sVl ^y» aJEII 4cj^ 3-I (JjjdJda)! (_^ ijil I jBj 4 j^-\ (_J3 jjil 

<dAE*j (dAl*** ja *LaJil-l 4 j^^1I 6*x>-j i^>-jil ^1 •^y j j4~^ ^.dstdd V 











CLK j^~ * (CLK 4cL*J! td-lU ) 4cL*JI 

. (9-3 ^iajl) ^kzs> ■UX** jl (CPU) 



»acLwJI ^ l^Ja^iuT io bxJ^ 4jj^il 4jLlxiI owL>-j V 9-3 I 


c- * _ 

iLLr 1J>I 4 U 1*11 5 J&-J ^ySj ^o 
d j>j ^Ula xi c 1^J1 *4cC3I ^ CLIC U\U^] d!^1! *CLIC U\C^ 

• . . e. ^ f. s. 

^il ? .-,. w\^ c 1^1! L ^ * i- A1 ^ ^ ^ ^ c b I ^ $- L && C3 I ^ I ^ ^ ^ ^ 

.(10-3 X*-^) ^jjVl ^p4*j Aal—UJL 4cLaJI jl-U ^)c djljjj^l <J!ali> 4^-1*11 S-l>-j 













fi, ^ ^ 

*4i»EjAj ^c cJ4c4 d^jC 1 Ulc 4 j^ jil 44-411 b*\»-y ^-l^- 10-3 ^J$v41 


C- ' 

*Ll*j dj^d 3 ^J*«431 4jj^Al 441 l^^'- 4c4Jl <J!»)ljj.i C.4 ^rfad*Vl ~4-l (J»l. j4j 

** *• 

^ e. i> 

1j C ^ i^-11 0 4^^ l^-* 0 ^ AC ^ ^ AC L**J I AC♦ ACL<*J I AC 

4.77) _>"y>4~« 4 *77 4c4 4 c ■j** Intel 8088 ^-41 0&"” * < 'i^A^ 44-411 s~l>-j) 4*JL^a l l "<6^41 4c J^- 

* * * * 

4Jj 4« l~l>- lj^4 44c (J|_/ ^ I^aSvJj C 4£<j4-1 j^ 44J Liidj 4 j 4U 4tJa-> (_^J 4 (4jjli]l (3 djj C j 

jT jaLwe^*- 5 3 ^ 4j_/ ^ j ^_4 ojj^lall 1 4j^jil 44-411 <J1 j1»1>-j ^4^ *^JJJ ^l-t>&U«L 

* 

:4^ U dL)[ IjJ 4 J*ai)l 1 JLa» (j 1a-4 "hertz" oU44a« < 33 ^* . (V^l <3 Sjjc <4->1jLU 5) 


Ajjlill j a~i>-lj ajjc = (Hz 1) ‘Jj& 1 














^1 = (MHz 1 ^ jA U^ 1 
<Ljli)l 6 jj^ jW^ 1 = (GHz 1 ^ jy> 1 


cM * l^-» 01 1 4C ^ £ j ^ ! 1^-sC L ^ ^ ^ 6 -Aj>- 4C U ^<v« 

«• 44 

ft ft ^ „ 

4C4cLJs p «4 cLkJI 4C ^ 4Cj-^JI d«i& 0^ ULL? £ 4C(_^l> ^by^ll 4ii-bJJ 6*\>-j 

^oIj^I (C,y£- uS * (11—3 J^CxJI 4>j^jii 4jLi*ll o*\>-j <jl>\j\j1s y» .A)~i*)l ^ 4cLJI 

ft 

vi-L* Jc (jy-^\ 



i ®©!2 

INTEL® CORE™ i7-5820K 

SR20S 3.30GHZ 

MALAY 

L508C498 @ 







(y 3.30) 4j o*x>-j 4c^Ja^ 4 cLoJI 4c11-3 


S^lc .jTjjJsJI "kJbj Vftl ‘M-txJO 5 Jjs-j 4c^JI " system crystal " Sj^l sjJ- 

•• ' 

\j £ ~UI Aco ^ I IA^Lv^ £ ^*Aj hA^ dc* ^11^?3I 

♦ (12-3 J^iJ! >;!) 


iiiiiiimiiiiimmiiiiiiiiiim 



a -\j .a*) I ^ UaJ I dj I j I <x>- 1 12-3 I 



















<Jl->lCj«3! ^jA SJ&J 4jJ^jl! 4^-L*ll S J>jl Jj^Sj]! ^ 4jJ^ji! &J&-J JA ily2 ^Aj_ 

^P (3^ ?4aL^- <d->lc j-ji li> ISLA® 4 ££*«>3! J?^ia>- (_^lj 4j3jl! 4 jLI*1! >JL)\>\>-j 

4jj^1! 44-31! 0*\>-j i}*^~ 3_j^3»>*3l (3 “ £®l_jl! (3 <> •*- 4jl 33? d->U 1 £A 4j ^4“^* 6 J&-J 

(j)l 4C'j-31 43j*A 4 jj£^» dJ^-j ^p jL~>-! 4Cj-31 3jS Jij. ♦c£j s ~'^ 3* Pj-3 J>3p 

•» ** 1 

.L^> ^J*«l*A! l^53c 


L^ 3/1 a 3*-«*^ * 4L*j 131 ■' ^ ^ —*!^A1 ‘ d Ac 4 4^>*^ 4C4»*j ^ ^*a^**j ^ 1^^^—I 1 ^ —* »Aj ^ 

* * t 

^jAaj 4la^ljj dj^U^ (JjH < '~' ) Ldi-3! «^JP" L® a.ilcj 4 ^aJJI uAaj ^jA! 4cLJ! 4 ^j->i (J,[ Vjl 

Sjj>-j 4 cL- dAU^ 5jj<L« SjjUI jj ^3/1 oU-jill j j*c^A) (jrijl ^S3c^ .Sj-uSvJ! oUpl^all 

4c j~v$ 4^i— 6A»-y' dAi 4^33 4 jj£j 1! t 3 - 3A! 6-Vi>-j 3 !*a*u»A d-oj! !S^ ^j^]j l Aj^jI! 4U1! 

C _J Sj 3« ^jAj 4 j I >AIp ^ ♦ Ld*J I 3I 31 I 3 ^ ^"3>sX*k»3 4 4C UI j I >A« ^C 43 u^ 

f. 

♦ ^UVI 3i ^^3' ^-\j U 4 CLK dAU- Jc 4j^ 3*^3 4 4 cLJI ASlij 3*>U- 


dAU" ^Jc Sj^cu 4j^ 3^A33 j jl^S3l < j 3o3^ .4 j^ 3I Ai-Uil SJj>-j! ^Ua3l SjjL jj^jj 

^ c> 

31jJj ^ ^Ua3l djjli «4 j^^AI 4U1! a *\>-j 4la-A*i'3 4 IS! 4 ^AjJj 3/1 Jst-d? 4 CLK 



y» 4 ~L>- jblJ 4j^Jl <41*11 dJ^-j J*jCL« 9 4 4jjH 4^-l*ll iJ^-j 4cU 4C • j~» y» Uajl 

^ jj <_r 4 J®^l Jc 4jjll A^-Ui! 6~l >-j y^- ^UaJI SjjL o^D ISj, .^UaJI SjjU Uu^l 4C^Jl 
c3 <A$4 4UI dJ^-j <3^3 J*9 * J*ft*jl ^jp j3j If’jlIj* - ^°?J^ ^4?./ S)l 4 4cLJI 4C 

4^-Ui.l d3>-^c~>ift>ftajI 4cL*JI yA j y^y cJI J 4cL*JI 4s\sy <jl y* ^ Ell <3blc C->^“ 4 b ^Ui) 
(J,^ ^^1 ^*_jlll <3»>d^ 4 ^jJI <uJajl »4jL*ij 4JLj9.i <JL> % }h)J*j <._3iai I3& S)0 4 ^gilil (3 * 6 “S& 4jjl 
4$Uj ^ 4 ^Jjll 4cLJI 4C^*^1 4s»-^1)I 4 JJ.I 4ii-L*i.l iJ^-j yy£ ‘“A^jl^ <b-l*i,l 6*\»-j 

y 

♦0*S/l 43jrtc 4Jw«ftJI y*^r» b 4 4 JJ.I 4^1' 6 '^ m j £® l3laij (^jlj^iIL 4cLJI 


:4ia>-^i« 


ft 

4jjp I32X 4c UI 4^Ju J L>- ^ Jjj ji? ^jp -Ua9 ^jP Jj*<<E1 >5 ijT Is b>* I (jJ5J* Ij .A*) I j y« UisduJk I ^yAj 
4jj^Jl 4^-Ui.l <1j\*\>-j J4- 3-1IS l)_j1*4j »4)^j 1I 4ii-l*!! a3>-j) 4^o^alI 4Cj-31 ^j/® Jj-3 (J#-EI 
^«5 £^-Ij »43lalll ^IJI (3 JSa^l *E! <4 y^ioJ^j J.A j4i ^4* (^a^-jVI) Uaj^l (CPU^ 

y 

♦ JftvaiJ! IJla (j l4-M "Overclocking" 


" EXTERNAL DATA BUS" ^jU:l obUI Jib Jl Scy> 

^ JpbImA V ^4*1 Ij ^4^J 4 43 L j^y I Ual I l3j9j ^ d-> Vj Lb ^P <3 j IS” jJi) ♦ I Jl j>~ I 

(_^ »d->'^Ut«JI .off / 0 j on / 1 J33 d«-l3?'^l ^wly£t« 4 ^jl 3UI ,; b“l*ll oJ^-j <^->*4=^® 

J-wuVI ^y® ♦ <34b>eJkJI 4j4^Ju ^r'lj-i y* 0^4^ ‘A^jl’^ t b“l*H 6-k>-J ^C 6j^*v^ lX-J^~ 

♦ < j^ 3 >-jj ^ 4 ISU^ ^-Lyfl.11 j 1 jSvj UjCLp 4JL^ J# 1 5Jlc J4 blSa^ UUa« Js^ 0l 



J»b jj ^ 8088 4>j^^» 43-bc» 5-i>-j! JaJa^- ^"j ^jp 0 jLp 13-3 

obSviT V £ 4j^lll 43-1*11 6*\>-j Ai-1.2 <J!») I 2j>-^ I JaJ «(_£,5 jjJI 4cLJI (-l^bLJI 

^ «♦ «• 

13^ (3 



4 cLJI 4^>-jL33 obLJI ^Jib ^jj Intel 8088 J ^a.Jaj£- ^v«j 13-3 


iSj^ (J>^b Ja^v^jJI js^ c 4-jU-*]l (3 ^Jjb objSv-U <ji>$ j*j 13 -i*j 0^ 

** ** ♦• 

JL-j^ d ,lie ^—^z. ^ 31!3j ^bJHJ *3 + 2 4 j^^1I 43-1*11 6*\>-j < _J.la"<^ c (Jbd.1 I2& ^3 «4^L»-*JI 

4jL>-^ dlJa*jj £ < y>\ ^ 4jj^j1I 43-1*11 dJ*>-j £ 4jj^jll 43-1*11 ^1*^1*" 







J^>-JJ ( '-- 1 )-*J**)) 4^j*) 7-3 j5\-iJI <ji->ljjLiJI < j! 5T ^>-jl ♦4 jIJI (_j 

♦ 42 12 ^» I j I 

ij-*^ (^Ja-jS^ <2lJ)j ? 4 Xj js^ J& 

.(EDB) ^jU:| obUI Jib Jc 10000000 ^ .1 

♦EDB Jc 00000010 ^ .2 
♦EDB Jc 10010000 ^ .3 
♦EDB j 00000011 ^ .4 
♦EDB Jc 10110000 ^ .5 
♦EDB Jc 11000000 ^ .6 


♦ Jlldb 5 ^yL*)l pijl c 00000101 EDB J 4^Ji)l c 6 SjkJ-3 -Up 


t > . „ «■ «■ 

^v*/b d 4Cj^f <-3 ^*j Ufc 4oJ Jl 3 + 2 jib <2—42?) -Ul) !dj 

^yBj (J^-) <«—j^j-u 4jJj 1I 44-1*11 a-i>-j U>L-uj^ il-Lx ^jp ajLp c ^bj4l 

£ <2l!l) .4^-jJI 2->l«-J*lll Ja^j ^jP a jLp EDB J J^jll« JS"” ♦ J^*)L 4 j jjll 4 sEI*JlI a-l>-j 


«. 




ifui 

♦ x' * ,__ e- t- 

^ y^j ^ l ^bjjJI <bj^jil *bLl*il o^>-j Jjbr 1 j ot l)VI 

*L>-b)l y^ (jf' ^bjJI aj^ ^ obUI ^J5b (J>[ ^bj^J! ^*j dyaj oLS” - 

a4-1*JJ 6*\»-j (J,^ 6\jt> Lv« AaDI ^j-^\ l ]yfi ObUI y jy^S~ jl^>- s-Ltil^ oL5\£ £ <b jiajJI 

4IP j~v!i £ ^Jjl) I 8 0 8 8 j IjlaJ I (J^~ * ^ '^ a T * (_^ £L> ^ ^ ^ 1 ii j£- - <\J5v-Iv« dJ lift £ 4 j I 

' «• 

Ajj^il 4;LL*i.l <1j\*\>-j .AjL a_yUI jla^l ^j/® yy*^ 9 d-Ac a 4-1*^ 4jl5L«L (j^ £ JP*jALwe^ 4.77 

Sj^-j J[ ObLJI «-UaP^ 4l?L«A) AxDI jS^I V .AjL JpjlaiLI tJljljLU Ai-dJ-l 

.aJ1£" ac^ V^il a4-U1! 


I^Llv“ £ l^L*^ 4XiL!I iy^ |^9^I 4j j£- ^ y* 1^6*4^ Li- b y ~-1 y l^>- (_^j. Jf yzy ^^ ^ Z^~ 

l * * 

l y» ^ 0*V IjliJ .l^Lliii« Iji A^jlS* - acajj^jJJ a 4-L*J.I 4-i>-j i 6y» (3 \-x>-\j 

^ f. g, 

Cx& c£^ oL c Jax I cIjL«-J xx!I 

e- —- - ft , t s. e-^e- 

jLiys^lj iUVI (Sy^~ (Jjb 5j^>-'yi jLiysl ^Lc'. jLlvs^Ij 

****•♦ «• 

IjJI ^v«L Ul34jLLL,| 


^ * jS . *■ ~ - *■ *■ 

- tj 13 yp^ c5 j^ ^ i! ^ a ^ ls^" - “L 5 ^ - j Liys ^ I j 2 U 'VI C)j£- ^y^>- L/1 j> I I 

♦ jLiys \j iUI Ajjlc ( y» <!L> lc ijPj£- 2yp y* yS L ^ jjJj 6y IS (J,^ £-1^1 jT^j^§\J 1 6_74>~ 1 

il La ^LJjj dijLxpl iy 



.AX j 2 . 1 

♦BX (j 5 .2 

.6 ^k-J! J,[ JJkl 4 2313 4 4 ^k-J! JJ2tI ^ 4 BX _^! AX jfc' !S[ .3 

.AX j 2uJ)l Jl 1 <k+k .4 

.1 jk J! .5 

.EDB AX *u>*9 ^is .6 

_ __ * * e. " 

o>x>-j 44-kll 6*\>-j ^jlys Icjd L^ajl 4 IF 6jLp 13a 

44-1*11 aJ^-j aJL jis - 13)1 o jjt y ^ aJL jis 4>^jJ3 44-1*11 

:^>1 - 4 JS 2 LC 5/Ul ILL, ^ "*6 >-J» jkp'" ji V^' 2 r* JUI >JI jkp!" 4 sf U! 

44-1*1! 6>\>-j <j2$bk 13^ « ^\ j4l ^-k 12*3 Oy£ 0 ! ^ ^ <^^4- ^jj41 a^”""13)1 Oy£- *3/1 l. 

ij! ^ j4J 2^4. _^>k ^ s3& Cx.y^~ (J’i ^~b ^~ g^”"" 13)1 2l3 4 5 <22ka>-j 3 + 2 4 jj^jJ3 

<-3 4 a^ 13)1 ^k^ a4-L« o'Ai- . 22j!j (_+ ? !jSl 3J5 2j3^~ kj j! 4 Uk-V kl y& 

♦ obLJ! jj^J! l)!5v« (^j =*-*33 ^)j41 

I l^*k ! ' a^"""'' p_j a^"""' 1 k' 

«■ =*«■ „«■ . ^ „«• 
a 4- Li.! 6 Jj>- j 22' (—» 1+*j ' b 33! 2jL- 2! 4 <._^w4- ^Ij 4! a^ ! 3)! 2 'J£- V! 

O' £, 

^Ikbl 13& 2^3 3! <—k; ^ 23)3 (J,^ AdL^^/b »!3& Ja^j (J,^ 4 j!§2!j a«-ijji)! aj^U 



S’ S’ 

(jZ I 1 I <_j LOdl <3 1 J! JUxjV! y* (CPU) \fj,\ ' 01*11 5 

s- S’ s> * — 

I o *\^y Ac lo AC^ ^ ^ ^ ^ AC^/" w4 ^ 0 1 1 taXft ♦ A-r^^^J I LJ*J I ^ 

♦ ^ RAM ^ ^ II J y&^ I I ^ ! 6 *\j «-\C cOI y^ taXL® (_C ^^c<d I ^ 1 1 £ J-ii-1 ♦ Ajj^^i* 1 

0^" I 2 1^ ^LlC 0 ^1 L^ oil J^l C L ^I £ ^ II J y&^ I to ^ 0 1 ^ 1 ^ ^ 

Jol>\^) Microsoft Excel <j ojUij. dLSCc ^ajl JjjU-l Ji* £ <jjj^d[ o^ L Ljj d^ 1^**^11 d y^^ 1 

g, 

♦ o* aJ^ ♦ Jaj23 jA +0 j\ &*h>-\j l*i& co bUI <Jj*A>- 3 *lL>- u^"~ *(14-3 J^CiJI 

^«-vJ c*li 8 3* Ua ^9 .8088 J EDB 4JLU2I oC 8 C->bLJ 1 <J j-Xs>- 3 Ua^s J f {Ki 

*01*11 6 J&-J (J,1j 3* l^J^J d^bLJI ^JjIAj O^"" 13 ^ J Sj^>-1 3 »(J 3 ub 

U-v® *<_^jUI > $y£^a 3 ^j>\^Zl^\ 6 ^~ 1.2 j ciA!3) *i_^jLJ! u 

:CjllJ! oLT” ^p Ow^- oUella^flil 


1 

0 

0 

0 

0 

0 

1 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

1 

0 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

1 

1 

0 

1 

0 

0 

0 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

1 
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1 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

1 

0 

1 

0 























<JL> b Lw (J j jS- IjJL*j I (J yfi j) I 13 14-3 J^CiJ I 

ft ft 

C- = 0jll.5 J j^!« 


a nibble = C~ 4 • 




Aa~j2\r = (J!>j 32 


ft 

ftLpbj <0& jl ajib = (J|>j 64 


/ yy^\] I 1 (y ♦’ J*~ I ^ jyyS~ 2/* ( RAM) II (J ^ I 0^" I ^ b I 2 >AC 

JLwL ^y» l 3W1 oll« ^a» JaJb (Sjp^u (_/r3jj^l ^baJl il990 (J,^ 1980 (J,lj>- ^ c4XAa)l 

♦ 1I J y&^ I 0 ^ I £ y* LJ I C—<* Ij LL* ^^ Ar^-LlJ I ^ LJ lc ♦ 1 yu*d I J yO ^ I 0 ^ I ^ 


djbLw djj§~ ^RAM!) cJj^j)I a^'li jU;j c Ljj^SsJ^ ^b& (^Jadjxj b^po 

g, 

oliliaj 4^j>cU j il oL^I J^lij olcj^r ^ J J>s£ \juaX -1 ^}ljJL*)l Jj^jll IS ^SC) c 

I o c 4 I ^ ^ 15" 3 I ^Lij1 ^ y ^ 

^ g, ^ 

4*j£*j£^-1 II J’^) I I 0 ^ l^- I C—^^ I ♦ C —J L L (Jj l^-» 1^-402 j y) I 




^I ^ II cJ ^ 1 ^ 15" 3 I 


l|_ 0-y& I AC^ cj \^*l&^ 1 bj I ^ ^ {mm0&A r & l ^ Aj^^^i, ^ A^" l*j* l 6 ^ 

1^ ^ I^jJL*) I J ^ I ^ 4 (^3 ^^ d ^ I b^” I ^ !*J^ 1I J J>& ^ I r- 4 **^ ^ ^ ^ 

M ^ M ^ «* 

£ ^ ♦ j 

II c3^ ^ ^ cJ Cj^ # I A*j J*J4 i^* 1^ L ^3 ^^ cJ ^ ^ ^ ^ 

(^J^j^i I 1 I J ^ I I 2 ^ jJ3j ♦ d^fU5"** AC^yw-J l^J ^ J ^ I Aj j^*^11 Asi- l*i I o *A>-^j) ^ 

^ „ t- 

♦J^Ltuj Ajj^jil aJ-UII $wL>-j d-j l*L ^1 


J! DRAM ^ .V^J! flk)1 S_fU (DRAM) iL^Lo RAM if D j^Si I djj^>- I ^A^fcUA 

4^5Cv«lij^ 1^1*^ L« Iuaj - <jpbLJI Jjuij i ctAD l3^J^-j c _^ljjJJ l£jj^ ^L*-^-j 4x.b «3b jf 

A^jll 4^-bid 6*\>-j o')! c dj|j^i-UI ^a*j <3 0^ if^. *(£j?^‘\ 3 ^b <3 *^jJj 

* «• * «• 

f, 

^J*«l*lU ‘USA 3j-k* L^a] 4i/-l^-l A^-btll Swl>-j) A^Lya l I ^ 3->j-l>- ^iilC 0^ 

^ £• 

♦ ^Jc-^jjj) I I jj& 3 bfi>- V 4i I ^-1^1.1 4^jij ^p j^jjj U jip i^j 1 ^ f i ib^-iJ. I 6 a& *<• 














f, f, 

C—A 4^4*j I l 0 ^^^' 1^44^) l l l ^ (^j\J Ui V 

^ «• 

ff. f. S’ 

CjbLJIj ^\ji\ ^jrj>iul '4Jj^-1 cj^j^-j 4x,U!I cJ€j£- I ^IJS^I 

♦ 4jl>9 ^ ^ 5^ bjX/ I I I 10 ^ S cJj^sxl I b« ♦ I J> 


JiUI jl^ 

6 Ji>-J • JajJd (jjljJL*jl J J^a j)l 0^' I3j 4j^jil l ^4"b*Jl.! 6-l>-J J^1$3l _jT(jJ^X| C (j VI ^Jj>- 

^va*j cljJi3tX!l \j£jZl ^J<>- (Jl^alVl (J>[ (_-jljJL*)l (Jj^?j)l 0 ^"”I3j 4 j^j 1I l ^4"b*i.l 

d->J<3eJI l ^4"b*i.l 6*\>-J *L>-jU^! ObUI J»b ■AjJj?'. 4 (dAjjj ^LJli! 

.(16-3 J^JI >•!) jlyull J^ll 5/13 J! 



t- ^ S’ £■ 

I^444^) I c 3 ^ ^ ^ ^ ^ D B \j II cJ ^ ^ ^ ^ 4 ^ 6 *A& ♦ AjL *3 ^ I 

5»Ji; *U)[ J,[ l i\J^aAill L3ji^)l ^ l3WIj l3^VI (SJ^z oblw Jjd>- ^p SjLp 






y C 0 3 [ V idA! £ I C 6 ^» ^Js" (_j d-> b LJ1 (Jj »As»- ^j/» J>-1 J <Z-> l) y£- 

g, 

jl iX*^ ^iyS (C,\ 4jJ)j y 9 4jJ^ll 4jLb»Al dJ^-J 4jt)EDB _) (j^ljJL*jl (J ya j)l b£ 13 

?(jjljJL*jl (Jjy2j)l 6 i£ 13 (_J I O^a !^\ jjflJl djUxll 4j^jll Aji—L^J l, 1 iJ^-j ^cX 9 


6*\>-J •(JLyflj'^l <-14 jJ^j11 4^1 6^>-JJ (_^1j-AvJ 1 (Jjy2j)l 6^ 13 y\) ^-1jJtJl (J>[ 

jl C_^3j C (_^1 jA^) 1 (JjySjll 13 (w^v^ (_^1 djili (j_4? (jl (J>[ 4jyjll 441 

♦EDB (j^ljAxll cJjy^jll 4"" 13 d->bLJl y» 4_j-41 Iua .iDj-uj <d->bJl ^ 4^jJjl 

(3 J^b>edl dX>-j 4^4^ 3^1 la■49 (J,IA-1 <J3^jll (3 ( 3^-lj ^ ftbj’"'yi .Ai-t*]! 4^jJtJl 6.A& 3^ 

. (MCC) "memory controller chip" l£ IjJ! 


(3 11^**a^) 1 3 yfi 1 y 1 1 ^ Cj^ y^ ^ (3 1 b y*^~ L ft ^Ex*^ 1 43\£ c—4*^ ^ 1^ ^ ^ J\/l C C ^ [ C, y*^~ 

* ft «. 

1»A& ^c fth l 3jyftaill 4jyjAl < 44>1 dX>-j 6jj-^> l-A&j ♦EDB ^V1 jl C-jbLJl 3Ab 

.(17-3 j£i)l>l) ^J1 



RAM 


The MCC can 
grab any byte of RAM 
and place it on the external 
data bus for the CPU 
to read. 


External data bus 



p 
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13 y lib MMC Jaid? 17-3 j£iJ! 


^ S- £ 

OI £ L 4 1I JJ I dI o b i s I $- ^\J 4 j £, L ^ ( M (7 (7 ^ ^ ^ j£- 

5 *\>-j i^m5^3 clAijJ »4s»-ll^-- Jay MMC jL>J Jc Sj^li 4 jj^jJ.I oJ&-j 

U'iU- y jblj C address bus " jlyJI Jib L5 <»-J c y 4cyr v£^U 4i-Uil 

jblj) y 4iJc^ ^IjcI Jc 4jj)cibl (CPU) v£jJ aUUII <yy£ .MMC _> JUajI 

•• " 

-3 JSCxJI Jill) (_yU-l olydl Jib j 150^ 20 Jc 8088 0^ *u«^» Cji 






















RAM 



d\j^\ Jib 18-3 


g, g, g, 

Ja>- i^c,\ MCC 43-1*1,1 o*X>-j jy£ i 43?lcb 0 Jib l3Ljj !j J^*^ 

g, g, , - £, ^ 

6 3^ Jc jbiys'yj <_,JaX Ji* »4la3- (^1 Sj"" 13 

3? Ic *31 i Jc J^""” c 'Vj I • bj& 01 C) *3/1Jj**< iJ L& ♦ (jj IjJL*) I Jj^sj) ISJ"” 13 wl>- J i,~^ b J ^ Cx .1 

g. g. f ? g. £ 

ys t^\ J,^ <«_^J&3j JaX (_J C Ljbj ?1$0^ 20 Ui >-jj 33 2^^ W®b^ J L^L^sjj JjJ! d] *3^ *3) 4jtb3-l 

V ^ I^JL*) I JJI s J"" I $ 


^jc jT" 





















f, 

J 2J& ^J^li (3 ^ -h>-y ♦ (Jlj-wJI 4 jL>-VI d->L^L^i) 

S- . t . # & ^ 

I 1 I «-x& £ J^2 j^ 3 i-A^^ Ij ^AL*^ o |l^*^i I L o ^1 * ^ L<2 j ^ ^ I 

# ^ # * 

^juPj^f 2 * = 2 ^4£ jJi)l ^jA-I ^*3 La 1^ 12jfe ctA^elC £ L^L j *l 31JLVI jl ^J^i-JLoJI L*l^4iiA- 

1^1^ *4jib^- Cjlcj^f 4 = 2 2 ^gtv\T o^*)l (jU £l)1j^ (J^L -L^ dXji o^ 

«• 

i- ^ i- ^ 

u^-lj jla^ (J>[ji^i 0*5/ IIjJaj »4cj^f (1048576 j!^ 2"° Ctj) 0j^u*«9 cl5tLu 20 Ctj) 0&”” 


..j ^Cu *5^ I ^ wic ^1 ^ “Ai^- 3 l t j^4 1 I cJ ^**2 3 ^ 3 ^ Cj^ ^ ^ ■J I L^O^O I 3 ^ 

0 ^ 3 ^ 3 , ii?^ ( 3 ^jC*)l uj^9j)l 6j 15 3 ^ i^ss *5^1 u4-l l3Cu 1 $ c < 4133 ^ 4jLI*JlI a a>-j jl jJLp Jit (3 

♦ 4JLc** < ^4"^ a i*\>-j L^> J*Ls! 


Ju»tdl 4_iStc ^1 ^lj4v^)l o^"*i5 0j5 c£C 20 3* 0(3^ J5t ^c iSy^. 8088 0*5/1^laJ 

IJlfc .C-t 1048576 j \j^ Aj»Lu« ^Jc (SJ^ 8088 0^ cCtj) .Cut 1048576 j\ 2 20 Cu*^" 

g. 

cJj^jll \h d^L 1048576 8088 o J^>-y 2j^ Jy^S" ^ ol 3^. V 

- .J clas c—•*L 65#536 IBM ^ 0 ^" #^1^*2^)I 

**••«• ** 

♦ oL^jU 3 ! (3 j^- ‘utai.1 jjoJiJI (3 j?** O^ - ^ui& 


& & ^ 

^c ♦ Cu t 1048576 ^yr aJ t«*: ^ 01 j& 4^- l^u«j 01 y& Clt-^ 2 0 ^c ^8088 01 Cj I c tL«>- 

t/ Jo j .8088 4>-l^u« 4Cs ti. ^lia^ail I Oft ^-IstluuJ >a»-! V c 3 ;^«t& 0 ^ 3 ^ 

«■ 

♦0^3^^ ftL>-t^u« 3 ^ (l MB) Cut Lc^ Ju>-\j ^c (33^5 8088 0^ Ct5 3 ^ 



£• j* 

(_9* J Jf ♦ <Hj Ucila^fli 1 (J jj bpo £ 1 jLm>- V La&v* jA U 

? £, £, 

Uj»eX**v« $- b*^ I li 2 ^^9 ^jA*j • bd1 dJ I ac jjj I Lc 'y I c Uc 

♦ 4-JUI AX U) I 


( H K M _,^£) 1024 = 2 10 = kilo Jg 1 
("KB” UjU^-l ^) ob 1024 = ol jJf 1 
("M" UjU^-l ^) Ic048c576 = 2 20 = U^ 1 
("MB" _f UjU^-l ^) ob U048c576 = ob 1 
("G"_T UjU^-l ^) 1c073c74U824 = 2 30 = 1 

("GB" S’ UjU^-l p) ob U073c741c824 = obU-p 1 
("T"_T UjU^-l ^) U099i5in627c776 = 2 40 = Ij* 1 
("TB" _T UjU^-l ^) ob U099i5in627i776 = ob.Uy 1 


Metric System and Computer Memory J Sj"” ISj i$J&\ ^Ikdl 

S g. S- 

0 ^ J (t ^ (SJ^ ^ ^ li-S-J I L L*^lAi ^^ ^ D ^ ^dAb dJ Lb 

?dUc v l6"l b! Jj* ! 1024 cJ^b 1000 



U # ^ L - ijP 0 L ^ cJ 3^3 ^3^~ ^^ # *Aj£^-1 ^31^ i^y^ CJ^*^ ^ ^4) jS^ bI £ |%**j ^ ^***^* 

♦ -~L*j ^ y^3 taX**£ 3^^ 


3 £, £, 

“^" 1. (3 \.^4 I ^ *—•■* US3i ^ t ijSi\ j)\ d.j^ a*U-i o^Ji vy> Jj^i f i/yi j 

j, 

1^ ^j jCj I ^j3 ^ ^ *-L*U*d L^3 I 3&dL*» 1 ♦ ^Jj ^ LjJ 1 <**£*&3 0o^*" ^ 5i ^ 01(3 <J.UI OB' 4 C-> VU-I 
<L^>- 4 L>&v«j jJf7 [ y*J&iL ^I <2Ujj 4 1048576 j\ 1024 J <-*> IsclL?-, a* *\»-\ y'y^^, ^ ♦-jdl y* 

♦ 1048576 ^>-jJ^ Lj^5 1000000 1024 L*^S 1000 0^ 

4j j^^Jk ^ bJk1 0 «-»\^^^ C-3 Ic j-ja ^ I 0^ 1 C-3 I ^-o ^ L ^ 0 3*^^ > (^3 

#UxJD 1 cOOOcOOO j ji^lU 1000 .iaJb Ij>-li>4 jJi) ♦ ^ur^ $j-^ t ^j 

. «■ . t ^ A * 

4*js^ o^ i , l i ^ ^1 I«-^-* 1 j* ^ ^1990 ^lc i St '^^ m 3 Ic 3 1 I 

$. 

♦ 1^*41 o^ L ^3^ ^3 ^ ^ ^ ^3*^33^* ^ ^ **^ ^ b ^ cJ^" ^ # l £?***£ ^ 3&- 1^ 

** * •» 

International Electrotechnical " aJjjJI A^jj^iCl 4^1 4 1998 ^lc j, 4 dA!5 

t- 

.(^eee-bees jk^:) ibis ^-1 l^Jb jlkl ^jl! 43bdl ^311 4^sU- oIj^L (IEC^) "Committee 

("Ki" _r UjU^-l ^) 1024 = 2 10 =kibi 1 
("Mi" U.jUa^-l ^ 140484576 = 2 20 =mebi 1 

("Gi" S’ y4) 1407347414824 = 2 30 =gibi 1 


("Ti"_T UjU^-l ^) 7764627451 140994= 2 40 = tebi 1 



(MiB) 8088 ^-l***i! u^*- ^ *4 j^ ^ ^ 1*A& ^JLill 4 ^^jJI ^l*rV 

I I ^ tlbis ^J^c»wu^ (_C ^^■ Al 1 4 j 1 1 * Q ^ 00 1 ^ 1 

g, f. , , 

4j ( ^ c—<*>b I^p ^clLi^.11 ^II o^ c^RAJVI^ 

/} 

(J, ^ ^b ^p ^ ♦ d»> UjUi I U-j) jJ^Ssj 3 <-_-« I ~t*j I i lc 3 $C b>- ^» • (j|>j L ^ 1 Jok^j I 4 jJjs) I t ^>" b) I 

♦ ♦ ♦ ♦ d^"” 1 j) 1 


I4is j>eU 

ft „ 

jUaJlj "keebeebyte" J Cl-^y ^r ^*ibis Jd ^y>^\ jkJl ^jU- jury Jby V 

£ ^ 

."C-LjlST" Ojlji b* aJL)I j'y ;U>- jtf; V ."kehbeebyte" J jJwJ! ^^oh. 


?"Which Pattern Goes to Which Row" 3fl^ 3 ! <J>[ Jai 3 ! 


b j& 2 4 I b& ^..^.a ) V 3 II cJ yfi^ 1 6^" 1.5 3 * 4 _P>^ 3 I (_^ j_ c—-b J a X 3 I I ^bb \ Jb)l Jl>JI 

3 hi! I ^ liab I bf 4 1 j 0 4 Ja-d3 0 LiJ .As*- jj 4 3 hi! I ^ Uajj I 3 ♦ 3 hi! I .A*) I 42.5 bl 4iisb 4_Ja5jXJ 

b ♦ ♦ ♦ 1 4 0 i(j bi) I ^ llajJ I 3 1 Jj b- bjp i ♦ l$i 1& I j ^ I 1 J I ^J^*b aai jh 

(3 -ub ! 10 j& 1 -t*j (J;b!l jil ♦^l>- v yij jbkft?^^ Jaa$ dhSbc - 2 ?(J,b!l 

j>- J*)l JjU .1000 4 111 4 110 4 101 4 100 4 11 4 10 4 1 4 0 :1000 Jl JbiJ! flkh 

•(j'AhVi ^jc dij ^I (3*y ^i$b 4 ^ybaj *y .ioooo 



9 - e- £ # — s- 

J,^ i^jL^aj b^o ♦(JIjL^sL^ i! 5bu»3 (^\ (_^bi!l ^llajJI 3 j&j C)*)l\ <*1*3 cjlx£ 

^ J\ dU jir !5[ .(iiUJl ^ijSfl) Judl ^aSJI 10 ^LV! J *la£ jbsJI ^Ikbl j jXdl 

^ - db5 db£c jLftjb ?000365 : JU! j>JI Jc < 365 ^U! j\kJ\ db£c c 365 

wUjJ !bx<i A^olJI ^Ul jLiyS^yi £*9 j y*j V ^UajJI (_| jri*j 

^ j, ^ ^ {, f, 

:b!5C« 20 (jrjSc! jLly^'yi 3* Ljl^ c ^U-l sAa (3 »^bi)l ^UaJI 3 1000 J,^ (Sj *~^ 


00000000000000000000 


00000000000000000001 


00000000000000000010 


00000000000000000011 


00000000000000000100 


00000000000000000101 


00000000000000000110 


00000000000000000111 


00000000000000001000 


S’ S’ ^ 

(3 J ya Jl 6^ 15 ^ AajIj aJL jls dUA l)^5\j C L>- 

Jib 3 jd*)l cjysjl dj"” 15 3 * cJj'y^ <J5wbJI Aj^jll AjLbJil 



aj""IS (Jtyj j»4 aJjII < b“bil 6*\>-j *00000000000000000000 

Jib ilbU JJ^ JjIIL Vjjl iLUll Sj^-j pbr Ujclp .11111111111111111111 

g, ^ £ 

4j"U C .2bU*bl ^ (Jj - "*!! aj""l3 ^® Jjb/I Ja-aJI C <j(y>bl 

^ {, f, 

a J"" 13 l 3jjLys CH^** ^ 1 * aj ^ (j*^*"* b!I (J^ ^ b 1 Ij) I ♦ ( 3 1(j*tod I (Jj) I a J"" 13 104857 6 2a>- 

L - (J j l2y? bl I j 2 U *V I ^® 4jib^- Jfl Lc I a «■ LyS ^ (J *A>- C <221 2) « b«^Ai 6 ^ij>-j ! I IjJL*j I (Jj) I 

♦ b^“ j ^ 1I J yyS ^ I 6^ I ^ t, i Lwg I J ^ (2 yyS ^ I ^ bS I 6 C (_) II 


!4la>-bb 

1 blI bwvu Ly^a b Cm> ^ .b * bJ I <- -a j b 1^ C—«b I j I ^ ^ b^-*^ - I 

.kilobytes 4 <^jb*J 4 KB Jb! c4 kilobits ^jU 4 Kb cjbll JjU- J*$ .j^S” B l_ 2j>- Jc 

2 MB = 2 c2 megabits =2 Mb jU 12] c 42'2*)l i^bJLJI Jjb Jc big-B little-b jb*® jJsj* 

•L^ i&j 2213 J[ Uj c4 GB = 4 gigabytes c4 Gb = 4 gigabits ^megabytes 


1001 

fcJbU iLUll 

J. * * 

cIntel 8088 ^Ll 2 jl® 4JL9j)l d^lsLbil *2-^2® b-iaJ 4 jj^J,I 42-bil a~t>-j) ^uJiyall 

g. 

(CPU) 4sbbil <1j\J&-j J®j<? tdAJS ^ pi-j5| .jbbd! obbb ^1 jGbi J^iaj b/j 

£> f. 

- (_^jjjiya)l J>j! t^\ - (ALU) (j^bU-l JajJJ sJ^-j J Jr bf .2idbUI 4 j L*bv^ ^^ 



l&Ajjj-J 6^" I jjl 4sLL*Jl.l (JLj)j^-j »<Ljli!l 3 ohjll ^y» d Jc ^ISjVl ^ 

. ft 

• U p^j~» l 4^ '-j rt) I J? jLl£- 


? 4 Iftjl jSi oil5\£ jJ! ^-olhl 3 Vjl ^iaJLu*j •^o?U-l (J,^ 4 j^jII 4 UUJ 1 .I dJ&-j oA^ ^ol)l Id& 

«• . «• 

♦ 1^«-^jJj ch o^J%! 1 L>-j)jJiXl!l 3 ^LoloVl o->Euo>sllI dAD ~l*j ^JjlXiLu*' 

DEVELOPERS djjJA\ 

*»\j I I Vjl^T- *£l1 4 sLI*H Intel Iwtap IBJVL ^Sj-^ U~Up 

•• 

^ ^ £, 

4j^jII 4i-l*i.l <Jl->l-t>-j U*h_/^ Ij15sX>-I Intel o^^-M -tfid c 1980 ^lc 3 IBJVI _> Uh 

MOS dlD (J (J,jE' 4jLlxJi,| oAj^-J 

ft 

Jixy 5 4 cJj!' jjj^ .Intel ^o 5 ^L« ^^ihdl Jb-I V - Motorola j Zilog j Technology 

Advanced Micro Devices "jS^E oh Jj . Jj-JI 4^z>- Jc Jx:[ 5i^k-o ^-uh j jj^VI jj-iEll 
J>- (J,^ S^jJoj ^E«x&*)l! 5j^« 4 *iE« Ur 4 Intel i£>l 4 i-UII oh-ia-j ^LJcu-l 3 (AMD) 

»IE& Eft 3 ^" Intel E 





iPad j Apple iPhone Ji« c dj^>d Sj^r^ 

.ARM jJIj cARM Holdings l^jjh V£^ll 4i-Ull aA cAndroid 

£> t- ^ 

4Cj^f 4 ^y>- 4-jii jA>j CASUall (3 Ss-lfiS”* _3SAj l ARM Jc 4xli]l oU-Ul! 

£. 

S^dl ^ jjliui j! J>s V .(RISC) "reduced instruction set computing" oU-hdl 

£ 

j* (CISC) "complex instruction set computing" SJuUU oL-hdl 4cyr 4j£lS J 

4Jb. ARM 4xLa)l <djl4-Ui.l t 'd$vdl (3 4 AMD j Intel 

Cj\jy9 ^jJI .^1J CISC j RISC <J1 jU-L>c« j!l l)I Ja^-^) »dj^A-l 

(.S«.USCJI S.Aj5 I I 


V cARM ARM Holdings 

g. 

^ 5 " 4 24 J^adl jiaJl .4^?Ud g^ajj -"Qualcomm" pSCJIjS - * Ujj-jj- 


d*' £\ 




4j^j 1I 44-l*i.l ^c5ULc Intel "tS'jSi 

^Jdj Intel 4^a>t<iJI 3"(3 C* ^ (3 4^-^UIj 

c j£\ " Intel I^3#4^>c^a)l od& ^JjlL 4JL& JiI 4Jjjilj 

s- * ^ 

I ^ -9^ ^-31^v^sP* UU Intel ^c* X) »1 I ” 1^-* 4 ^Li-1 

3 f. 

Intel 4^cSCi,I jTcJ^ 



6 ijjkdl JjISj .Celeron j Pentium j Core 2bjUdl CjU'A*]! cJ- J J 

.Xeon 

AMD 

aj&I Intel AuajIjl* J^yj j yj+d a*5\j Ai^A* a4-1*/» AM!D 

g, 

4jLUJ,| iJ^-j (JL^I j i a>AA^ 44-1*11 ^yyaxj Jgjis AM!D ^jj£ *y c Intel A~® 

£, 

jjJl Ajl—^ <i-)\y>-j AMD Aii>-*A s-j^l 1^- AyaU-3 ai^A^ 

(3 A*wt@eXwJ.I AjAjII 44-1*11 4-t>-j Intel ISj^ .Intel AiAAI 44-1*11 vJ1j1»a^j aaJsj 

^uLy5 ^alysbi^ Oj^ a>AA 1 44-1*11 <JL-*lwt>-j AMD J c IBM jT j^S~ 

«• - «• 

AMD j 4 1976 ^lc (J,i_ $;>j*Jl s&jlL 11 ^ja ^>-■jdl oIJUjI J*A>- oLiai)I J^Lr S^lc JjIS> j! 

AjI—L*J k^ <1j\j&-j ^y» ajl** ^1 y I (_5 jj^-1 AMD ^sic l£ c aJJLjj*^/! sJa A~® Intel j 


a 4-l*il <1j\Ao-j ja .sJc j )AMD 5JcLv« ( J,[ Intel C^l^-l .Intel 8088 ^ "aJSCaII CjIJj 

g, 

jl t/* A? Intel <j1at c <J1->1jju^ ^,aj »a*j .IBM! <Jl->lJiii« aAi! a^AA-I 

(Jljis ?l^X*dj Jj)l AjJlfijVl 4>ik (_£_/ *lj>- t AMD <Jli ♦‘A^A^ Asi-laJl 1 <J1 jI.A>-j AMD 

Intel J 2 ^as>- ^a ^\ aa> Hail 1 AjAjll 44-1*11 <jlAMD c Cu^^jJ IJ oblSl 

^j-® Intel “A^A^ 44-1*11 6>\>-j ^-1lj»A ACSvjT .^19-3 J5v-iJ 1 A^"^) “^AA^ 44-1*11 AyaUil 

!i0^-^® -t>-j? V - AMD ^AA^ 4-i>-j J?Iax!Ij ^UaJI 



intel 





~DX 


TM 



d 7 


1 ADVANCED* 

. MICRO > 

M DEVICES I 

Am486' ,v DX2-66 

A80486DX2-66NV8T 
A 9519BPH 
® AMD 
3 VOLT 

6023A Microsoft® 

WINDOWS m 
COMR\nBU- 



Joljl AJLlkd.' AMD 486 j Intel Ajj^II a4-U1I 


19-3 


oLJLjjl bjjSj AMD j Intel o> yn^\ c (3jjlii)l *—*c 1995 j3j* (3 

M ^ M 

S' S' 

(JLj | ,a>. j) I ^ A/ I <jljI j I lAl I aJw IAMD jjjUj -ur i c a> I 6 uA As*Ai ♦ 1 

f, 

{^S*_y L ^I j 0 ^ 0** ^ " Intel 4 j I 

£, 

UU! dJ I Ui>-j) A.^>^aI I ^ ^ I Ai>-^1) I «-!j^u oDc c AMD aj^^II aA-UJ.1 (3 

f, 

<l>- j) <-1yju dldc ^ Intel aA-1*1,I Sj^j (3 *AM!D Ajj^jJJ 

.AMD jl Intel :jL>- dljJ .Intel V^il AsLUI! ddjjs-j! 

Model Names ^olc 1 ! «-LH 

s- S' 

(/>» ad* jSj tAjib^- <jljI»cXL« *lc"l Ja^ia>- AMD j Intel jrur 

£ ff. 

JUVI jlfU'V ^Sli 3 ! a^UsL Jaid 4 Jjljl Ujr^U (3 Pentium Jsd <3^«J£ei*d t «ijci) 







4j jUdl Athlon AMD dd^d^i-3 .Ij$Cs>j c Pentium III cPentium II cPentium - 4 JU 1 II 

♦"ijolif 4 jL >jlaj 


^-Ixd Js?jia>- j ^d-^d ddld>-j Jj>- ddL^$hil ifj 

(. (. i. 

♦ ^ 2 Id-1 jf jz*^" C "^jf i 4jl)^3 I 4^Jlji>tv« ^ t 1 ^da.*^ ^ 

♦ 4 JId-1 <-Ifi- h/Ij ^-IsjVI Jajk>- dj d*J I 1-3 Jj dd-1 j*-> 


Market 

Intel 

AMD 

Enthusiast 

Core i7/i9 

Ryzen, RyzenThreadripper 

Mainstream desktop 

Core i7/i5/i3 

A-Series Pro, Ryzen 

Budget desktop 

Pentium, Celeron 

A-Series, FX 

Portable/Mobile 

Core i7/i5/i3 (mobile), Mobile Celeron 

Ryzen, A-Series 

Server 

Xeon 

Opteron, EPYC 

Workstation 

Xeon 

Ryzen PRO, RyzenThreadripper 


4-Jld-l AMD j Intel ddL>&d« s-lcAj Jajia>- 1-3 cJjdd-l 


4JLj9j)l <U«dld>l 


^J$vdd «^lc SjdS \j (^3lj i ^4"^ a <1j\*\>-j ji*“L AMD j Intel 

!» * * * ^ 

♦ hi j£b ddljJd** (Aj*dj C A^jL»-d.l <U«dld>l ^<»-vd C Idjda- J £ & 4 


fi. ^ fi. fi. fr 

I ^ ^«*d I ^ h' ^ ^ C 3dj ^ 4 d^^-wd. I I £ Lii"** I ^ dc d 

__ e. } c _' 

4j^j 1I 4d-l*J.I <Jdld>-j 4 d^r 3 ^ I <tal^a U 4 jj^j 1I i! d"dil <Jdld>-j 0jdiaj 

«- Ic* I ^jC ^"JI IdS*" ^ dsedd • ^-31 1 d& 4JL UI dd !j I -tv? I ^jp l« Ic 4jild^- 0 j^3 3)1 ^ 





4 .(20-3 jSCtJI jii*') ^oU 5 ! Jtf-b 4ji)u^-l CjU'>b>-Vl »j! 

£ £ . «• 

Intel !4fl»-li-l j^I jj ‘d-b^b*) 4^ub« djL^jj 2/* 4-^jJI «-lj?*' v yij ^oldl 

.Core i7 



4jjJui£- OljjS ^5 vJ 4 4jjI»ei!I 20-3 

ft ft 

5U SjC-JI <JLj 4 2012 ^lc u_jb-j *2008 ^JjL^a (3 Core i7 uj^ <ljjJ^a\ 

i t- - & & 

I ^31 ^2 4 4jiii^- (JI5Cd 4^*v^ - Nehalem {/*_) ~ 

,y> Sandy Bridge j\x^\ Intel 4 201 1 ^lc <3 4 dJlli 43U5VL JISw VI Jj»-V 

(Jly V ^ ei<_^ j^J,I ^da^J oljl-tya^ 4 jI^JI ^3 4) or <33jl Core i7 

«• * * ^ «• 

4jLb^- jj^j s-b^L 4 JL<a^- IA)wI>- Core i7 ^-bc* (jjd-l dU3 ujt« bjjjj ^b ^p 

«■ & 

(.b& d)b^b>-VI b^os, *j5l blj) *dA!3 Jjj. Uj Broadwell j Haswell j Ivy Bridge JjU 







j>- -taji! <uia*j (J>[ ♦ (_Jl*i! JY'J did >5vJI»>!ji-l*Jll 4 jj!JL« -UP IIjrUS”* £U1! JcL-J 

ft ft 

^lijl ota c (J,ll!! ^waa!I (_5 <J!»> -\jJ^ ^jp .CjU-UII ^Uj! ^J-*3 

."oU-Ull 


f. 

l3JuT ?<J!-j! 1^"" JlT .«- I>l ■' ^ L) d — C -** LjJ 1 * y & I ^ ^Jj £ 4^^^I d — ^ 

«. «. „ _ _ 

?4jL>-Lx>- S y 4—ubll Aj^jUI djJl)l j^yj 4)!j*«! JjlJL« 4 ^-j 3 ^Jjl! 4j^yJ 4il-l*i-! 6*\>-j 

• o«- USC I (_^ ^ c 4is LoaAj 


(juS^plJI ll)^ ♦ J^*-~^2.1L c_-*j j)l ^31(_^ dAda^- <j! 

• L««^~ l } j >~ UjUl 


www.intel.com 


www.amd.com 


<JL>\j&-j <d->-t>-l ^jP ^1 4^x*a^lj a .2^A-l 4»J^c AULfidl j)l JowUJI L^ajl d»d5Cc 

£, 

«■! ^3_j Ulj'yijil! »-Lj-t>-! cJ^<v£i^" i-j-Ai j)l ^ o^sj l (_j>^ ^J--«-*)! 4sdl*Jd 



g. f. f 

a*jL« c + CompTIA A ( ^y» a^Li'VI L>-j)jj^vi!l dJj')! \^aj »<Jl->bjlA« 

:l^»J<3tUd ^\ 4_C 15 d~s3 *4JL OlblAl 

• http://arstechnica.com 

• www.anandtech.com 


www.tomshardware.com 


www.bit-tech.net 


•y 

: L» wLjA-jSvj j 3 L>-<J"^LLuj a^jIj <d«> VIa* dk^c ^ ' 


www.wikipedia.org 


:4L>-W* 


«■ . . * 

d**9 jJL 4 jI I *ajj] & Lb d^Ld^ Wikipedia 

^ {, {, ^ g. 

.L*l ^sA 3 ® 3 ^*^^ Lb dLL ^ 3 ^ddl <«d L 3 LX 1 

* * 

^Ijistud UL dkSL J'Ai- ^ ^jt>js\^2A ^ijil (Jc o^Uil c bd^- 

g. 


J^il <ddlkl ^JolA« 







(. 

AjjlkJ! JuJX '.(jCJbJaj' dAB JcLj ,t.\jj^}\ j£ jT jjS Jii J,l_ 4^-HU U^“ Vj 4 

£> 

♦J*' SjLp- l 3 ^j 


4j^j1I a^-HAA SjHd o!j|jLy®[ ^J^*! AMD j Intel (_£j! 

A^^l .1 Aii-Ui! dAlfdvJ .( 21-3 jSHlJI ^iij'l^ A^^lall! 4 iHi!I jrvjjJ (JLjIjrUT jr^ A^?U -3 

? ^ ft {. 

jx!j I-t>- 4^2ji>si« aSU? (3 »c— 'j^HlI aSH? dH& i\)j^A-l 


^ wi>- ^ ^3 <->- J ! <s^sS* 13^ * 4j -f), I aX- Ui, 1 S j&-j a$ Hi! I ^ I ^ ^ JokZmX I <„jn? 13 ^ 13 IxH 

sUujLjJ ^jjjj L«~up .aSHaSI \jy£ ajj^jJl! ^4~H!^! 0 .t»-j dAl^u^ 4 jHill d->Hi^- 

ajj^jAI aH- 1*1! 5-i>-j ^Hi!l ji^jj? jHflj j AjJ^II a^-HA! 5-i>-j !-ur 4 ~<SjX-\ a^*! 

^ C" ff- 

H» ,"throttling" L5 «-Ji ^Ip jSHds LLi>- c_JAa!l jjSH U-Up Ha3 



.Jj^Al t_jijU>! JjU» (_^5Hll 21-3 J$\Jt!l 




"2\] y *^-1 j yJ^^) I oy^^~ 1 0 ^ I^ia> ♦ dj I_ y >^“ ^® “t-P 1 »X^4*j y^ ^ y y^ 1 6 d& ^yy£ i JaJ -1 (■yu] 

.i^d 1 C_»*2*^d 1 ^cL?.^ ^ UflJ 4C yjJ ^yJlXj 6y I y^- I «Aj -LT C I A&- ^ Oy**i& "2\] y *^-1 y y^^] I 6y^^~ (j 

Ij^u*j I^aSvJj c *L*^a)l ^l^dl J^>Ud! (CPU) ajj^jII ^d-bdl <ji4j>-j >y£ <ld «lwL>- 

£ . _ t * __ 

aA>-jj jiyvia!l 3 >sIj l4 vJIjL jlU.1 3® <■ J y-& djijd-l dd& 0^ Ijiaj »4c y+k Jjl>l ? Lr lS 

•» * ** 

^ Ljj)l ( Jjl ^. (^ d )^ ^UajJI Ufl $ j£j Ud ♦ l ^ v * ol ! 4 jL ^ 3 j ^ jd-l (^ L ^ S *-*^ (3 —SjLil L I } yj > C 4 jJ^)il 4 rl - l*dl 

! 4 o - bd I "d®&I 4 j jd 3® -iajJd Ja^wi <-j^- 3 Li ^J^*j 


;<da>-'^L« 


^JL^SU 


(watts d?(^lb j_^Lfij) "2\] j*-id I 4d-l*dl o*\>-y l&jbjj ^Jjll djljd-l jl*dL« 4cLlvft!l 3 

j!jl!« jp Uaj_ jir S^$ TDP dWic j! jSCc . (TDP) "thermal design power" <jy IIjJ-l 5ji 

3 hiajl diUcLj l 4 ♦ <A>-b2>*2U»j -Ai^cll ^jJj Ad-ldl 6*\»-j l^>s**>S 4$liill 

.s*ur jrtf\ ^fji - 41*11 


jj*~^ dXjJ 0 jSvj 01 -Ldll 3 * 0ui> c (sj^^l <jp1jJlJ1 3 4^sl>-) j)l jjy£ TDP 4^. 
jl^LI jl Uajldl (3 4 j^j 11 4sl-l*11 (J1 jIj^-j ^c,y^- L« s^lc ♦^Loid-I ^ILdl (3 ad& Uc j-U h 
65 7 JT y^Ss}} Asi-Ldi cJa!j 15 2 ^ 3 * TDP ^c ( 3 “_jl)l 

♦ d?lj 140 (J4 50 3 ® b4 (J;^ c_^l5v_ll ^Ja.t<J 4 j 44-Ldl <Jl->l-t>-j 



^ l fi- S’ 

1 6 dJ^>-Vl <J1->14-Ui. dj^iail vJIjLJjJiII ^y» »\).-t*)l JjCtf 

g, g. 

♦ (^dX 4^144 <-LSjjjU lCjj^ (^p’jVl SUI5C« ijjb »4Sliai! 


<UJjj 


ft ft 

_ ^tajVI 44-1** _ 6 j^jil 8088 4jLisj iS^y ^j*ll ^1/ ^ 4 JL 9 XI <d»>l4-l*ll 01 3 * ^pyl 
S-t*j 44-1*11 <ji4-i>-j uy*^~j 0I ^li »jrd^> Ss-liSC ^*^*7 I^aI V^ 

:oljry« (JLc (j ^2)1 IX& (d^ *c3jX 

4cLJI olipldi* • 

d>j 64 44-1** • 

\^a \IjSVI |^i • 

3jljil -Lodi! I • 

dlj4l d .2-4*1* 44-1** • 

(IMC) "Integrated memory controller" XfJill lj]l %J- SJb-j • 
(GPU) "Integrated graphics processing unit" ^ISsill <d->l*j**<j! XXL** S-la-j • 

jl* VI • 


4cLJI Cj UpI da* 



^c *^^421 4cl*« 4c<JljljipUjt« ^jA*^j 4LJ4-I 4jj^J 0 4sl-l*JU <1j\*\>-j 

32 x J,^ 4cUI ^JspU a^ ^x ._>"_y&U=~« 100 4c^i 4 Jlill J^u* Jc 4 3 ^144 Ryzen 7 jL^>- 
4 j^j 1 I 44 - 1*11 < 1 j\*\>-j c 3 *y j&\oka>- 3*2 4 c j*m}\ p-c-jJ ^J-«15\)l ^^>* 1)1 -UP 

-U>-j!l (_^ 4^jll 44-1*11 6*\>-j 24 < 3 $j (3 |j^j-4 *41^11 3 ^-S ^ ^■j-kJ 

«■ . e- 

44- Ui. I a - Wj) 4^L >-1 jJ I 3»> LL«*j I ^ 2 )-u^l I 2 c 12 ^ ♦ 3-> Uj ^41 3 3 ^ ^y^ 3 3 j 1 

^ j, ^ ^ ^ 

Ll«j I l^-L^ 2 2 - 3 I 1) *L—*<^j4- 1 44^” X-* 1 ^ J*~ ^ L$ ^ ^ ysdj J mis ^ 

3 4jlSx)l jA L« ^p 24 2 a>-'y .3 4^144 4>jxy4 44-1*11 dJ&-j ^*i CPU-Z 

44 - 1*11 aljJ 4 c j~“J xl 5.5 4 cLJI 4j^j1^ 44-1*11 dA»-j y^yaJiA- Xab IjJ 4 (J,144 <. 39 j4 

. Ja AS> J j^Uc^ 1546 3 * V^il 



© CPU-Z 


X 


CPU | Caches | Mainboard | Memory | SPD | Graphics | Bench | About 
Processor 


Name 

AMD Ryzen 7 1700 

AM on ^ 

Code Name 

Summit Ridge MaxTDP 65.0 W 

RYZSN 

Package 

Socket ANH (1331) 

Technology 

14 nm Core Voltage 1 057 V 



Specification 
Family 
Ext. Family 


AMD Ryzen 7 1700 Eight-Core Processor 

F Model 1 Stepping 

Ext. Model 1 
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Revision ZP-B1 


Instructions MMX(+), SSE, SSE2, SSE3, SSSE3, SSE4.1, SSE4.2, SSE4A, 
.^Sfc&lAMD-V, AES, AVX, AVX2, FMA3, SHA 



UUUsb \V-Ul C +T\JJ X 

cdu ic 

Core Speed 1546.86 MHz 

\ L1 Data 8 x 32 KBytes 8-way 

1 

Multiplier | x 15.5 

/ LI Inst. 8x64 KBytes 4-way 

/ 

J Bus Speed 99.80 MHz s 

' Level 2 8x512 KBytes 8-way 

F c .F; [ 

Level 3 2x8 MBytes 16-way 


Selection |Socket si 

1 

Cores 8 Threads 16 


CPU-Z Ver. 1.87.0.X64 Tools ^ 


Validate 


Close 


Ryzen 7 ^UA Jib)' \j 4cU' 4cCPU-Z 22-3 jSCi)' Jj 


CPU-Z nu* 


S- s- s> ^ s> ^ 

4^Jaj *y i j ^ ^ i ^ *y # 4^^) ^ ^ i ^ ^ ^ LvWJ 

f, 

jL^>- ^ 5 ^I 43ci dAJjJ t 

II CPPJ”Z 0<~\C I o\^\ 4^^d ^%«3 !II 



















































g. 

AsLUil SJjs-j y> 1^*; jl JujT 4^U« CPU-Z dUjj: .www.cpuid.com ^y V^-'j 

_ c- c- c- 

(l^kJl OiVI cJJsl) . 4x1 ^-1 ^ ^j^sJ I dJ^>- ^ Cj* (3 ^ 1 ^ ^ (3 I (_^ ^ 4?&31 

f. (. (. 

flifcaM <J!xljdJi)l cJ jXj dd dll5\£ lib ?dAjlji^>- jTSy>- i j Uj^ jji oU-lii Hyi u 

** «« 


jumpers Cj'% r oj jp LjJu S^CJJ CxlcLJI 4ipUi« 4^iaj[ (j ^JopUaillj 4cLJI 4c ■j* <-*s£ 

^jus .(23-3 jSCiJI Jail) 4-9 -jDI Jc (DIP) "dual in-line package" X>-j^\ h>yL\ ^rl i» j\ 

g, 

6*\>-j L3j^®) CPUID 4xdaj ^y 4>-jD! 4Jlkl 4j^)il 4^-Ld.l 

^C Lj»\) ^Ixldl ^lUc'yi ld& JjW^ dk5\X) .UlxJj (^JflPIdal,I j 4cJa^i? j C 4^-1*11 

• • t t 

(.J^alid! Jc J^ax)l Ida (j Ia>-V "Overclocking" ^-!j ,^\ CxU-jUl <y 



UjJUI Jc DIP 23-3 j£iJl 


















64 


cl> 40 III oljrdl ^ 42Sj^> fis c 4 JLjj) 1 oU-Uil 4-4>l*d3 (S 1 ^ 9 ^ 

j, 

0lj^*4 ^Jib y® ** (J4lb j *22- 64 (J,^ 32 (J,^ 16 (J,^ 8 c Uijj; EDB Mj 44-1*11 

♦ ^Jjip aji <J2^j 32 24 (J,^ 20 


^ c L UI ^ o *\j ^ I C—^ U ^ # 4^L1 I C-^ i^L I c_ ^j&j 

9 > 

Streaming j (MMX) "multimedia extensions" $.>Ji>d4 Ja^Ujll olMaid Ji* 4*4j *UM 

^ £. 

"<u^yL\ JLk'VI ijjLdl j cl>\jL^ Sue -E« j-uS'* Jj4i \y .SIMD Extensions ('SSE) 

♦ C« 64 


^UaJ 1^4 (_9^ ^ 22- 6 4 44-1** d-\)-\44 4 j j^jJ 4 44-1*11 22>l-t>-j |»ig-** 

„ ft ft 

32 JJ<24 4^JajV C- 32 34-1** j^pjI 1^4 ^ *c* 64 oliJajj Windows 10 Ji« c O 64 jplji* 

* «■ «■ 

(J,^ <_3L< 2 XJ'^/Ij L^ajl ftuUjl CL>y<£~ ^jj£ *21-u 32 dJIjL-Jajj Linux ^J4* t 22- 

. ft ft . ft ft ft 

ji^>j 1 a <j 1 Cr^i ^ 44-1 4-a.ja.i ^41 01 (_^ 22 - 6 4 4^-^4-1 (J> [ cJ Ia£ *4J 4^-*j L-*j ^41 a Ai Li) I ♦ 22 - 6 4 

32 44-Uc 4*^p-tll oy Ijjl ^y» 22-bL»t ; j>- 4 y# 





J^xj j\ c 4 J""! jjl 2 64 44-1*^ 4jj^Jll 44-1*1! <jij!-i>-J C^^'- ^ 64 b!jXp J4*l> ^lu^eivuL 

Jj^J! if 15 ^ jrdSCJI Jic IJbbj - s/ui ^ C-L 18446.744.073.709.551.616 c 4^ JT! 

_ c> ^ 

JJ b*Vl JjixaJ 44! jj i 4£*}!« -t*x i (ji^w Li Ijrtx! I j l> WU-1 0! 4«»-jjJ l-i>- jf ^ijl 14 a I^Jjl*!! 

Jj^j!! 6^"” 15 EB 16 4sLU« Cw 64 jlyp Jib) .EB^sxillj c (2 60 ) "exabyte" olUS'J 

♦ ^4 1 ^**A*! I 

Jjt« C SjruSbJ! <JXj UJ11 J^*x ^jj)! I $-! ^^Jc 6 4 f- ! J^*x c 4j*®«*j! 4-j>- b)! 

^y L Wo*- 1 6 j! (2 >j L b^w*- 8 JJ (2 >j l> L»t*>- 4 ^y JjlXy. bL-^ b-ox^X »jj -tol)! jt, ( '-- J biyJaj 

. ^ J41 4 4a (31^Jtv*) 1 (_i 1 J1 4J""" ^ *X 


(jbe^ft^l (J^>- y~bX 

ft - ft ft 

32 ftbbU^« -\4-lj (.if lj]l ^y <2-ul> La&w*- 4 jo ! ^4 C2u 64 4^U S 41 4jbl 


ff> ' c> c> 

l^xV c x86 ^jff 44-1** <Ji->! j&-f l*« J.j'V 1 I ^y x8 6 4 j jjll 44-1*1! <ji»> 1-t>-j b^^* 

. «• 

4 Intel Core 2 Duo £4*1 .Intel ^y CPU 4 ^jxa ^»Jil Jc 2 lL« C->LJ*j 4cyf C^-kkx^l 
♦C->bb*^oJl Jj!j! (3 b~!j b^ 80386 £1*1 ‘_jySb* ££3 ^ dbll J--y ^Jc 



£, 

4jL jb y (3 & o-\)l*w (j^u 64 4jj^il 4i-l*il CaI^>-j L*jip x64 

t 4cI 43^^C«C ^ ^ ^^^-<»4 \a1 I 4^Ld c-3 I 

o*A^3 £ 4^3 «-i*j ^SI o^lc^ ^lc (2A*^£ ^ 4 j^ I^Lu ♦c3^! Jp* Jt^ *^ J*| 

* ** ^ 

♦ 0jfi ^>- (3 ^ 3_^<A*d A&J L X 6 4 ^ 1^ y yu*)} I ^ ♦ O^fUJ 


^L*)l) x86 jVI Uji dAJi] c x32 c x86 1^1 ^Jc O- 32 4JLUI ^h*)l j^jJS ^ x86-64 

. *. 

l *a,Lw^ l^l ♦ 64 c x64 ^JjL&« ( < ^ u 32 ^ 4XJji)l 

^ _. «. «. «- 

S^- t x86 ^^ 4^b d^l^-4 x64 oj^ t dAJ^ & Ij^l c)^ 5 *" ^c3j3)l 

^ ^ «. 

3LJLU 4j^j il ILUI! d->lA>-j 3fl-vajj ^gcila^ai 1 3y ^-^Ij-JI £jt<*JI 3® !L4*4 x 86 <«1->14-1*^ £ (^Jflj 

«• 

.x86-64 oli-U^ l^L 3 64 c4S 


33 1 jSVI |»pi 

•* . * - . 

^«3 3A (_^j c 3 $j^ 3 4^-jj ^44! 3 ® ^ J33) ^£o «-bjj AMD j Intel 3 *®^ 

J*ai)l) e-jl§3l 3 U>-V Lf- ^U- J^aa Uj !jl>- a*51j ^s! 39^1 Sl^lAl ♦" virtualization " 2 L^> 139^1 

0^ 3 4 -t>-j jkj t ^>“j 3® ^yy^Lixll ( 3 JjJ c ^22 

»jijL« 3 *^!I 3® 4 jl^ ^c 0^ «3® ^J^^sjL A^vsl^d'yi slS^LAl 

- 4 y> ^ 3 -t>-lj ^UaJ L^-va-^2j £ - ‘^4“^-^ 4J>-J 3^ 4^-j^JI 

g. 

^JkjXv“ ^c c 4^"” I jj I ^jA^aj^- ^jl ^ 0 ♦ ^ ^ ^ 3 ^ (3 IJ ^ ^ 4 > 3 ® jf^ ^ 

{, ^ f, 

jl L« ^3“ L«-Up 4i<-\^- 3*^^ ^Uaj ^4 “Ij<J,I dJ&-j l 3<3^^” c Jlill 



vji c (jj. jjiutJki ais^iAi Jw3ji> ^ 

.1j^u ^jp *•<—*^ ^ jrd&l (CPU) 


Ol^e^^n ^jp 

L>-j)jj^xU 4 jj^J1I 44-1*11 iJ&-j 6 j^~ 4^y>i?lj-i*yi ^Pi J4 CompTIA A + 1001 <—ilu^l jUU 


tSjljdl JLi^l! 

lij^*1J i U»9<3 </'*L? v ^ U® a-i-ux* s-P^Jj t/*^J^ “^4“^® 4i<jUI 4jjJll 41-1*11 <ji->Iu^-j) 

3^“ *4^jly2 4jt>- _J*j *1^ cX cH 7 d -^4' L^ ^ *3j'j^' AA^' 

£, 

^Jc dj~lfi)l J ijy$y» U*J^~ Hj ai»A*£« bl 1? jb>- cJ*)b>- y* 1-1& 4jj^Jll 4l-l*ll 

u3ll!l y* 4^a5v_ll a«-LiSvJI y dj^uSsJI 6'j}ul}\ «wl>-lj (3 6^-^*-'® ^jjj jl J?jx>- ^ J^*)l 

♦4l-l*ll J^>-1> 4Jib 6 JaJ J4 ^ c£j! jll 


J4 S ^ 1UV! J-^jl p* t <_jL 3-I «-!js^L j»i i obLJI Jib ^3* ^»l ^Jc (Jj^a41 <—y ,bVI Ja>- 

„ t e- - 

OljlaJ^I aJA y» isjlz>- y Ji^l ^Jc OljlaaJ- ^jl 4 jJj 1I 4sj-l*ll iJa-j SilZ £ Ob'LJI Jib* 

:(" stage" 4 *-_Jb 

.EDB y» CibUI Jc J^a>-I :"Fetch" c_A>- .1 



♦ o *\*j3j*j ^1AA I Af I ^ ^ I . Decode o \ c—A$ ♦ 2 

•2LLJ-1 oLLAI ^Execute" JuA^SI #3 
«•* «• «• 

.EDB J,[ <jy^\ obU! JU-j[ :"Write" ^1§3I .4 


Oljo-j ♦ Ji>-IJll s4& ~‘b > -y* J^ ^-bdl 5 J«>-l.2 ’A.bygji.l.U J^L*sJ 

6*\»-j <J!»olclj 1 $L*j <^u>- y* Js”" <Jl^«lS c C»bUI Jib Jc y>\ p L«~Up c ajCJJ 44"b»J,l 
4i-Ui JiVI <Jc 4 cLJI jl-l« ^Jc Oljj.i I v_iki If 4 JUI ,/sll .Jj JJ 1U)II JW«1I 

S- . , t 

^ # cJ^^~ ^ lS ^ ^ __/ ^ A ^ ^ £ ac AA I ^ I «-L^ ^ lS # (S* A/ ^ 

'<k »-Js (S^y ^ c-^bVI by&>- ^ * pipeline (^jub'^l Ja>- Jib ^Ijp- ^JLJaj ^JajC 

g. 

jy 4j^^j1 I 4jA AA 1 o ♦ o $* L<iS #,,, I ^A*^* Af ^ ac AAI I 

t ♦^3jjjwyo)l *Lwui^ (^jubVI A?^Al>- bjp ^ U c 

!(24-3 JSAAI ^ Al>-j 



Fetch 



Ja*-**! Li 24-3 J&iJl 


C 4c UI j I ~l« ^c 5jjiJ ^p -Up " 4 )^*JL« ^-l*J, ^ cJ^" ^ </** l/* <d^ y* «- LL ^ ^c L VI Ja^la>- 

g, £. 

i "2Lu>- jl I 6 >i& ^ 4JI Ja>- ^ ♦ 4c UI 4c j-jj S C Lj 0 j C _^S”" I 6 «- LiSvj Aj^^I I a 4- Ui, I 5 -l>-j JjcU L* 

<._^joLi Ja>- - 4 j1§3Ij c -Lijuij c jrj2-iuJI 2idj c ^ ^c A^jii 44-1*11 

ft ft „ __. ft ft 

4 c^'/ £j' 2r* J*' *W fi f *J^'c^ £->>' cr* 

J,[ Oil (aJUI "4 Cache c£Q\ <jj>^\ 5j^ 13" Jai) caching cJjl! jrj>d! <j CjI j^Ldl ^SCjj 














































^c 4 JIUI aUUU a~t>-j til (^£jy^~ »(j|U*tJI y> ^c ^>-1jil i»Ac a-il^j 

♦ O^ld-I (3 20 lS^" ^ J^l 


ft ft S' ft ft 

C a Uk>-Ij 4c U a jj C _+c 1 (_3ia^ ^» I (J, ^ b "A* - Id L>-1 ♦ 4J liU S^ 1 ^ ^ I 2 s j)^>~ 

ff> g, 

oJjb ctX ^U:| Xj^il oJu>-j cJjl^ ♦ c T ^bVI Jsi>- ^fi^y i^\.L$^y b£ 

£ c- *• £ 

^y&*-> £ c^Jub^yi Js?^Ll>- dJLio I (J^ ojX*lJI (J^ ♦c^JobVl J^jLl>- 

- „ S’ S’ ^ 

j-uL^i d^& ^^is* X^bXI d^Li-lXU ♦( fc £j=*-V! ( y*\j')l\ y* d\$ ^Ubj &Sk*^ 

s- 

♦ jJL*l I I ctta b VI jLl>- ^Ja3Jj 4^^ 


^jjjl *A;^x)l ^ l*li) ^ Ij Jy] I {j* *ljp^-l 4jj^jil aX-IxII Q*X>-j y* ^>-1X1 *jsLI i)jy<Zj 

6 £ Jj>-1^ ££ J b*Jk I ^ bull I L-X ^ I ^*'b s^^ I 4 ^jj b^4\X' I bX^*x) I 

£ £ fi- 

vL-^n <ji->Ly>i?LjjI !4 ^& ; j>& > a!I (JIjL^sLjjI ^1*j ^ c Jc 6*\>-j jl) (ALU) (3bb-l jib-bl 
4 ULII i*\>-j jjji£ .5 = 3 + 2 jA 4»cx>&va]l <Jl->L>i?LjU (J^Lll cJtill »4 jjAp ^c b/ ^11 

4 UUL CLj\-X>-j »4^cx>e^a)l ^wUUI oLL-*)! ftl J*?\ (3 W^” 4-w*-ijC^I (CPU) 

M *■ - -„ft ^ 

floating point " 4xUJI 4\ajd\ aJjs-j c a-ti>2.l J^LiiJ 4-^L- j\j, ^jc UajI "‘kyy 

dA!5 ^ Ij^'yij .Juk: "4a-^ ^I (j J^>c FPU j\ ALU ia^ c JjUj ^jo_bl ia>- ^ .(FPU) "unit 

(■ * s* » * 

6*\>-j b? C -toUd! 4 cLJ1 >JL)\jj2 L Die 4XWI 4iajll] 1 k_ jU>- 0^ c 

♦ (25-3 j5v-iJI ^^^) Aa^ (3® FPU ls^" ba>- l3Uj^ ^c 4sLLJl1 



-3 aj\^ 44-Uil jl^Jc JpU^- S^-Ui« b I J?jk>- aJ li-1 4 j 1 AjL L*11 <Ji-> I .»i>--j jdjj 

.(26 



Jill 3-U-j 25-3 jSvJiJ! 






































Fetch 



b! i?26-3 


/j 

^■'^JI ^y» ^u^JI 2XU c 4^-lxll 6wi>-^j (_i,^ L«~up 6^" 

* 

-Ul) - Sjrti^a)! ^Ij^JI ad& ^Jbji-IiA) ^Su ^ :llj& {jJLiOL# £ ll**»>- ,Ca)\ (3 

Windows Ijo c i5 3 ® |_y^ jjiiJI ^ j£- «(_£j=*- v yi ^ia*j j ^ *—-«jdJ <j!j!A) 



































































































£, 

ij* (J>i ^U 5 ' ^ »4j^jil 4ii-L*i.l dJ^-j .A).-\*jl JU >j[ (3 

CjLJ^! jp 5jLp "thread" JsjIjT jT .obUlj " threads " c 5jrw^l 

*C»bUI ** \ 


2 d^Liihl ^ ( 1 d^iaid jAiai Vjl ^3 - J5C.IJ vJIjL«-Jax!I 44-1*11 u^hr V 

» «• . 

4JLc^« obLJ <2«>labial)' pJa^« ♦ ^l}** V"S^J " (J>[ L«j c 

^ & 

*IdUc c II 


* ^ —•* b^l^2 b wi i>ft cJJs au» £0 jxi ^.wi i£ii y-ui 

ijSC l &3jy l)^ 2^^ (_^(Jj)l 6 ^"IS ^j/» 9* j«A J5C.I*! J^jl^ A^-bcll dJ^-j jV I 

•» ** ^ r 

« ** * «* ^ 
wait" jlksi'yi O^/U- - pipeline stalls ^b'yi Js>jk>- <j djbiil Jc Icta c^yf^ 

f, 

ijUax* s yi <j^j*yi>- 44-1*11 6 j&-j ilS" I y> l^Svjc V (_^ljJt*JI s_^”~I3 0*3/ - states 

f, 

II c3 ^^ ^ ^ ^ ^ *"*^ ^^ yu ^ 0 ^^ ^ ^ 4jj^ 1I 44-1*11 <Jl->l.-k>-j (jb 

£. 

djl^-J**!! ^uaAj -J^^ SRAM ♦^SRA.JVI^ 4Xibtl! 

^j5v-iJI 6 '(j* dJ^-j ^-Lx>-I "i\JL>- (_| ^*ji)b L^La^ ^ <Ji->bLJIj 

.cache fcSjll if IjJL ai^ SRAM L5 ^_ ,(27-3 



Address bus 



We're ready for the 
next line of code... 

oh look, it's right 
here in our cache! 

Good thing, too, because 
going all the way out to RAM 
would take forever! 


RAM 


SRAM cache 27-3 J£a)I 


16 SRAM 13 

i- t- ^ i~ 

l)! Jji) »jruS”* l^SsJ c \sJii 

C- C- C- 

11 Cj|^! 3 eda oU-^UI oj (_> 
















L«jip 512 J,[ 128 ^lj>- oL* o^lcj & 

^ ^ f. 

*&u*3 L I ^ ^ 1 «^ ^ <• ^"" *^* ^ L ^ ^jJk I I O^"*" ^ ^ (^ ^ C^JjiXi \ L 1 c« j \ 

o J&-j ^2*3jl I ^y>c^ I $^ I ^ cu ^ ^ VI a^>-^1!! <1 *£Jji I cltjp^ ^ o^ i 5 ^ 1^ <kj^ji ^ ^4" ^ d -A^>-j 

c> c> 

ftbj^jil 4^-Ui.l 6*\>-j <S. Jjt>- d^» (Jj^ l^-'y LI <J1^9jil ( jrj > >sl!l 6^”*IS (_5^-^ 4 jj^j 1I 4i-l*ll 

ft ^ ft - , 

l^'y ^ L2 1 L 4^>-^1)I ^c L ♦ l^>IUi»eX*^I 

♦ Ajj^jII 4ii-l*i.l dJ^-j \^Za^~ ^g)l ftLjl^ll (jrjp^lll S^""'IS ZLm^" 1^-^/ ^ f^' 

•» ' 

(jrjf>si!! 13 2JJ3 ~\*jl (J,^ Ija (Ji^jjil (jr^^sill 13 ^j^ji^ S»-\ i 4j1^a)I 

<2^ *^S ^c 4i<U^-l 4 jj^j1I 4^-1*11 <jl>\j*>-j ^y» ^««uu ♦4 j^^1I 4^-1*11 6*\>-j *i«j»- (J>[ L2 <ji^$jil 

♦^28-3 I ^lii \ ^ L^- L3 j L2j LI ! ZZ^j^ ij»j^~ oi/ii 




Ryzen 7 £U1 cJj. 1' ^ CPU-Z yu 28-3 jSCiJI 


<—£^11 6 ^" L jjll S^Cil 4j^jil aLLII djl-l>-j ^c L2 (j^>eill 3^""' 13 2* 

•• * 
^ ^ t ft ^ 

Sy 13 l2‘D .LI “ 6 J '3 ij* Ufljl 4cL m 4c j. 4jyjil ^i-UU oJ^-j *Uj>- (3 ^wall L2 

syu »4j^jil Aji—L«J l,^ Swl>-J 4CA**J (J,Ul>J 4>^jil aLLII 6-l>-J (3 o L1 ^1 I I 

*• •• 






















^Jc .fJ'^U'yi ^y> ij^ya 4Cj^f _^C 4 jj^jJ.I 4jLi*i,| s J&-j)' ~2^al l \ L2 <Jl^£ji! 
♦ 4 j^^ 1I 4ii-L*i,l iJ^-j 4C ■ j-jj j J^*j J,j*yi L2 £j|li£- <2—*^' 


. ft 

*y UaJ ^ I <_*&>g 1 J 6 -X) »AU ^ ^cLLl^a! I ^jA*j ^(J ^ 4^j«l) I ^Jc L 2 (_^5 jl 1 I &y 1.5 J ^ ^ ^ I 

4^>-jU- 3 obLJI Jibj 0[ 3 ^ Jib (*" j RAM j MCC j CPU <ji>5jil 2tjr^^ 3j”"IS 2jy 

Ji>-lj (3 (uL?A*^ (J j^sf\ of "ISJ C dijAl (3 ^ J^ygjj) 

^ ^ «• «. 
aj> lij Vjjll U-UII 5jg-j ^ JUapyi 0 ^'j (.frontside bus <j UVI ^U-l Jib L5 <^ 

> 

igj^dJI ai& jia£ V) .( (29-3 JSC^JI JajJ backside bus JibJI ^.b l3^*j L2 CijU 
dj""IjJI (3 dJ*>-j ^uS ^sJj #1^*1 J^eiA ‘■bi® ijj caJI^-I 3"Jc -3>- J5 Cij 

(. J^^ai)! l-U (J lig-'y "k£-jJJ 



4au^ l? *y ^ O^jbU 29-3 J^J! 


;4Ja>-^b« 





S- S- , f- t- t- 

JiSU! ^ <A>l>-jUI j*Aa* Ia c <Ajl4-l*i.l *lo Iji 

& # * & «. 
double-pumped ^all chi ot^U! <sA& ^[bL^I jjAhll j^i .^/UVI 

. quad-pumped 


j L>eX* *V I J4^e~*aJ 

ft . __ ft # ft * 

u j>ja LI <2aj 11 uLr^^ sy li 0^ <—0^ + CompTIA A 2 Aa ^SjsJ ^.ilc 

♦ cfSj^~ ~ 6 J ^ Uulj I L3 j jSca j cLl ( /^4 Ikilj j\5 I L2 4 <j23j*« uSj^~ ®y ^ 

44-1*11 <aIa>-j aa* 1I (_5 4cj-^JI L2 j LI 2Aj>" 4<j*^ a*j Lie Leu^ Ia& a*j ^ 

(»c>!jL£-*y! (j 4 j j^ia^ jSCiJl IJU c \yj*\ 


£, 

\$J>\ 44-U1! Sa >-J a~ 32 chi ^Lj SjjS j Multithreading Jadjtf! <L>\y> ^aj 

4 JUI aji*4h A>A>-I “4 *°Jy* 44-1*^ aA>-j J>sj^ dJjAysl 4 a.ij2ll 

u» 

(j S.>a*a Js>jA- 2^ Pentium 4 jL^>- Hyper-Threading ^C« ♦ SiAcdl 44-U1I Js>jA- 


li c simultaneous multithreading Ja4j3! AI \J»y .>Ac U yf- U j»j 4 

♦ catch iJ L*v« 'y I bj\& - 6 *y&~ \j 4^ j*m C P U ^ ^ ^ ^ cJ l*i ^ _^^1 ^ 44- 1*1 I a 



^lk Jc Windows XP ^Ik- JyS <j SjN 30-3 jSCiJI 

tjc&y£: (J,[ V^y.1 Asi-Ull SJ-s-j Qy> ^wJ; ^ <J(uS^ k>-V .Hyper-Threaded Pentium 4 

.CPU IjJjs-j (_/> ad* U^yJ 20-Ui! 5 Jjs-j j! Windows 






























Hyper- JJtil ^yb ^IkJ y> Windows ^\y SjN 30-3 jSCiJI 

Threaded Pentium 4 


^ j, 

Vjl ^yrj d^-L? 4 jj^11 44-1*11 6>\>-j 6«-\J&' d£-"^- Jadj-Jl .2-\* 

4j^jil A^i-l*il c)t |*p^I ^ bjb ♦ djjvi^ {j* d^LilUw^! j^Jaldl \j ^J^4Ina)I ^UaJ t 

♦ I faXo2«t*J I ^ \y 1 >• aim SjS ^u- v v^i ‘ jwi i-ui oui^i yu 


"Multicore Processing" SljJ! S^JUi# 4sj-l*« 
6*\>-j 4cU <d->lc j*m <dd»y5j L«-Up 2002 ^lc (j jl"^)«>-(J,^ 4 jLj9jJI 4j jU* 11 <jdly2j 

(_5jh 4i^jll 44-1*11 ^cLys Jjt>- Li> C Lj jjJj Tjj&Wo*- 4 ^*1 4>- (J,^ 4^jll 44-1*11 

g, 

AMU j Intel J)1 d/® ♦ 44-1*11 j) 44-1*11 6y y» -ta y <J 6 -\j-t>- 

jjA- 1* jJ5? ty*^ (3 1^ jjd -Ul$ £ <2 >j 64 4jj^j 11 44-1*11 dd-X^-j Jy>- 4jjh^- <-ljl 

• «■ «■ — 

(J,^ (S^y ^4 c a-t>-lj 4^^-1 (_5 ^coves dljJ j 1 j CPU djy ^4;lj dljJl 4 oL>- 1 dyjll 44-1*11 

jhpyf - Jude (jj&-j Jc SljJl 4dU ft V^ll 44-1*11 5-ts-j ^ y£- ,dual-core Sl^JI 4dU dd *US[ 

ff- ff- 

ISj ^ (3 jia>- jLl>- 

♦ £ Cj^ J«2j2£ 0 «-A^^ 1^ AC ^ ^^ Aj ^ I Aj I I 0 |^ 



- *** * * * * i^ 00 

y^- ♦ A*jLi - y I y* Agjlc j\ ‘CUu jI A*j j L - SijjJI S^-l^U A^-bll <JL>\j&-j ~Uj t ^ y^\ 

* 

dljjJI Ajj^II 4^' < '-' J '^j ^r* (X £* -'^ U Jc Sjjkdl VJS^' 


^J^-jiJI y * ^iJI ^j-u <_^9jji.l DD'***^ s^""'" ^ a^jLjS^ ^j£ AMD Intel ^JS”" *• . ^ 

xUil Core i7 J <Jl^$ji! (jrj>si)l S^"”IS jL^I Sijll d.i& j*j c CPU-Z J ^j^-l aAL^ aLla) 31-3 

♦Haswell J,[ 





















































Haswell Core i7 J t 6 ) IS CPU-Z 31-3 J54JI y. 


♦(Jl^jjil yy>*ill oy IS Intel “^^jSI 41*11 dJ^-j 4^ < 44' ^31-3 ^j5CiJI y 
44' <4 4^.4^ 8 j c44T 256 j tl4jteT 32 ^>4 L3 j L2 j LI \J<£- 4 Core i7 iSy^. 
(jj^\ 32 j - D-Cache - obUI 44 CwljfeT 32 J,[ LI Cijll 20>d! «4IS ^4) 

dAH 43 2-L^j*^ L2 LI (^l^ - l^j^ dl^jj (^.I-Cache - ^AiL^^'yi 

u/ 

♦ L 3 43 I I 4 t. 4 ^-^ i ^ ^ c3 ^ ^ ^ ♦ 4^<*J 1 4X1$ 4 X (J 

(_^!jJL*)l (Jj^jll 4"" 15 (_]>[ cJj^jll (J>[ 4aj-4l Oj>5 4« 4®'*'lj (J1 *£*j*S/I ^y C$4' 4""Ul 4Cj^f 

^J5s^ liaj'yi ^iOuj'l ^14ll 

** •» I 


^v*kOlll dl4l 4441 4ii-l*i.l CLj\*\>-j e$4' 4 j4jS>! 441 d~k>-j) 4 *JUaII cljl^r^l dS**4J^ 

Hyper- ^y- <^4^; 15 a »al4l 42-141 *>4 <-3jj4lj & 44"5' ^UaJ ^y- 4^****® 4^^* <_4*" 

♦ d^-\^xll 41*41 4^^!^ 4U1II djL&*JailIj 44^5' ^Haj 4 jI 5T c-4i 24>- c Threading 

„ & «■ 

^441 IJlL 0^4° (Jj^" lf4^“ j I v -~- 1 IflyJad I 4 J^ c _4 c ^141 S.s-t*x* <ji->I 2-14I es^ - 5a>-'y 

«. «■ 
♦ftC'yi ^4 jryb 


{, ? 

4jj^4 42-4« dj|-t>-j *l2UL AMD j Intel y« 4”” ^4 ^ (4^* ^44 ^5y^5l ^j4I 0*S/ I J&j 

* «■ 

c Jlill 4^ (4 c Intel Core i9-7960X .I4I Hyper-Threading y^as! S'4' S- 5 *^ 
22 j L2 <I2>4' 44-" 15 C-l 4« 16 j c Hyper-Threading j c 1^4 16 4 



U-Up ‘Jjt> U^>- 4 4cLJ1 4c ^ ScljJ Turbo Boost j c L3 cJjll 3 j>dl Sy IS 3 * d-l U=~« 

!^1 3 j^P^l ^r *^ 1 1 *^UajJI 


SIM 

«• 

CPU-Z dJcLtTI SC^l (JO^ j*l sims !jjiilj !CJ1^11 ^Jc^adl ^4 ?^p 4*-jilJ 3*9 j 14a 

♦http://totalsem.com/100x :La "?CPU-Z y> U" 3 ^ yji^- ♦ 1 *^&tL***u \j 


"Integrated Memory Controller" lj IS Sj*-j 

4*-^l)l 4^4 j~“ 3 ^ t^JLiJ c (IMC) 4^--i« S^"IS ^c 4J14-1 4 JLj41 <-1j14-1*11 ^Sy^~ 

^oe41 IMC , ^4-411 (J>lj 3 ® < *"' J lyjl*ll 3 ® 4 4>j^jll 44-1*11 ^*V1 

♦ o c 1 j*u 1 P / 3 1 l ^11 f 1 1 ^ ^ P *® ^ L—^ 1 ■' % y 1 ^ 


f. !* 

IMC 3 * 4Cjj^« 4Cj^f jJas jj*J-*all ^j4 £ 1 4-^jJ-l 3 * Ju wl*jl 3 <JP4—1 jA lj" ULc 

f, 

4xh4l ^_^jll 44-1*11 <-ijl-i>-j S)1 ^*j 14a c 4Tk*Jl 4 **jUll 3 4^? 144 4^^11 44-1*11 olu *-j 3 

S^"IS (J15C*>4 4^144 J^Udl Jai^- ^j5 Cj . 3 l^i*jl cJj^ajll S^""IS 3 * 4jib^- <-1 j1*^j ^4yl £® 

iris Jl "Ubitl J^jll if li -*s” 3c4^1 £ JU-1 i—»9^11 3 *4 s4a 3(_j 4*)1 cJ^?j)l 

•* 1 •* •* «♦ 

. J-^*JJ 4yjll 44-1*11 dJ^-j A^aji p4j7 -Up 1^3 ^lajJl 3 ?^ *44*^/l 

* •* 




*4A£ai aUI**® 

- j yS^\> yJy&\ aUI**® tjy 4 j*II cpI-JJ^ ^ 17 ^J^Aa)I 3 ^Jw-y 2 lix! I 3 ® Aj^ ^jP \ j&j^ 1 ^ 

• • * «■ ., 

(3 <-JahiJ ^J-*ajlJ« ^1*-® ^C L-VJj5j ^y^ - A^UJI ^C SjrA~« Sjj^s ^2J ^Jjll «-ly*h/l ^y l)j>AI 

^ UI ^Jla^al I ♦ 4* l*) I I y- 1 <-!-> I 1 4 ^-»j j^- 4 ^- a-^al I Ajj^jI 1 Ash l*-! I cP I-Vi>-j y» ‘jU Ij AjLbjl I U^Js”" 

t 

J^sLdl dAJ yjU .(GPU) "graphicsprocessing unit" oUj^JI aUU* S-Uj y j^Jui)! £4*1 

$, 

Ajy* ^ J-«l*ill l^vSCc <J1->14-1**® 01 ^0,^2? I 4 17 ^J-*aji)l (3 jjA-aJI (J>[ 3>* 

Aji—UJk,^ dJ^-j J <JJ>L«j^jl| aUI**® dJ^-j ^O ♦ < J-*'‘ J W^ “VjJ^jII 41 ^' o^X>-j y® 6* US”* j&i JSCos 
£« »(Jl^j)l ^*-4J (3 “V-aJSsOIj p^lj ^H^l ^I-V»e1-4 ^J-JjJj £® -J ^l*)l frli^l ^C 4)J^)ll 

» \j LI j y* H -Vj I^jjl) I 6 -V& (_J^ ^ ^^ I J yJ^^) I \j 4 ) y *^-1 6 I J U-lt I 


(JpIjJlJ .a^-vII <ji->L«j^jil aI-I**® dj\*k>-j iU^jl^ a4-1*1I \a*-j AMD j Intel y» jT ^ar 

f* ff- 

y> jly* - ^ < jU^I ^JjU Ay^y ^IjT CjUj^jJI aI-1**® 6*\>-j *d 6^y>- iJJJjc>- 4 a-Vj-Vc 

* * ® 

(3 kf-Vll Intel Iris Pro Graphics j Intel HD Graphics ^ cJ ^ L*^ix» ♦ 'y' UA 4 ^' 

"acceleratedprocessing unit" 4c^J.I Ai-UU Sj^j; aj jll« Core i3 / i5 / i7 oU-U^ 

jjt« - ATI - GPU ^y 5 a>-Ij AMD CjJiSj\ .AMD A10 4 AMD (APU) 

.44 Jill <jj)L«j^jJ| aUI^® a-t >-jj Ash 1*11 a-Vi >-j aUjjII 4 -H-> Li—U-A 3 IfA^ U-^-Vsd-^ lj <-i->ljj-*i 

J-«jc (.AMD APU oI-Vjs-j PlayStation 4 j Xbox One cyUll aUL'I ^-VkiJ 4 Jlill J--y Jc) 

. » j? r j 5 j>ca)I -l-u Intel 



jUV! 


4jI^- dJ^-j NX bit *iJj2j 4i< j^-I <d->li-l*i.l Cs^~' 

(J,[ Jj^?j)l ^ sjL^a)l oU«>cil ^C c ^UaJ 4 I 2 M jj -Xoillll c-*j* 1>- (J,[ t Sjrvil dUA •oj\ jjl 

tData Execution Prevention (DEP) Sjry» Microsoft (jpJcuJ JJtiD! ^UaJ oUU 

♦ ^32-3 JSCxJI ^liaj ^1 



Performance Options 


X 


Visual Effects Advanced Data Execution Prevention 



Data Execution Prevention (DEP) helps protect against 
damage from viruses and other security threats. How 

does it work? 


(•) Turn on DEP for essential Windows programs and services 
only 

O Turn on DEP for all programs and services except those I 
select: 



Your computer's processor supports hardware-based DEP. 


OK 


Cancel Apply 


Windows 10 JJtilll DEP 32-3 jSCiJI 












L * * 

! (Ijlu>- VI t^\ JaA>- Aj>-L^- jJ^yuJ ohS\J^ l&h^- bcU NX bit <UIj2j 

Intel XD bit (eXecute Disable) • 

UJ 

AMD "Enhanced Virus Protection" oUjj^iJ! X^> k^- 4 jU- • 
("eXecute Never" UAk. JlAu) 1 Juhr) ARM XN • 


CPUS " * 


(_.J-alJ J 


lu>-l 


^ c> ^ 

»blA (jU- C 4^-1*11 <1j\J&-J JkA <LjjLjS^ vA®^P -\*i <jbH 

UjUvSc^Ij c djlUUi.1 ^Ayl aUc c «bll 4 jj^)1I aUUJlI jLu>-l j ^>-Xl 

♦ <U-l*ll UpblJh!l 


4j^j 1I <ubl*ll jLu>-l 

l^pyu-J C^^'- dAJ^v£*>" -6^"hi! ^^ ^-b^- c 4 j^j1I 4jLI* 1I jly>-l -Up 

«bll 4jyjll <uLl*ll dj^-j ^J-yA>-U c 4 j^j 1I ‘ui-bi.l *l>- j) (^_yj UUj c jl »^b/l 

v —j LI «\j -\^- —J Uc b-J^j 1 E — I c j $■ b< til I ^yu® b< ♦ a11 ^ ^^ 

J4jj£j 1I “ui-Ui.1 (J^iajj)! Aj^ a^* 9 (J>[ (U-Ci <t—«bll 

£ dAD AU . 4 JU * 9 0 U-U 9 "e^-cV ulsbi (jU-l dAD ^g>- jiaUU dill) c liA 9 b\)l Sjj^l 

(juiajiJ aUI* 9 (J,^ ^-b^- »^J^ji)L *u*fto5v-l! ^ aUI* 9 dAil ^oi!l Ib& 



^ f. * s- ^ 

4j 1 LL 1 ! ^ 4i>-^DI ^s* A) c Vjl ^Jjll , ^ 4 "bU oJ^-j jU>-l 3 

4 ^>-jl)l (3 ^^*ujtU L* £ L*l 4 ?AMD 4 j^) 1 I 42 -Ui.l <jl>\j&-j jl Intel 


^C 4*JL^a l I sSj-JtJI £dj IgJJJ jl ^*V 1 I Ifs" !(jIjtdl>jJ C (jj)IJ^dI (j^ji <JL> l)l>-^ ^C j^1*1! 

f. f 

♦ ^yjJJL it I du* ^P* taXl I <— JJ li* l*i* I i,_ 4y^- ASUS ^ ^ \ ^13 ^ 3 3 " 3 I ^ ♦ C— ^ I 



^jJj will cljli-L*i.l 33-3 ^JSCxJI 


<Jl->l>-^DI ^L^a? c (CPU) Aj^jII 4 d-l*i.l ^3jjl U* A~^*^ AMD j Intel ^^a? L»li« 

«. ^ . _ «• 

l& j^j I 3 * 2-3 Jj ~\2-1 jj ♦ (j\i-uJ I ^» ^*j lil1 ^y» <jlj 111 I ^j)oj ^ lil1 3 * y L 


JjjJI Jc JS\JU CompTIA Oj^>-l .^jJ! <j lcj-2< 

«• £ c- „ 

.bs> ^jl]! ‘•Lc-'Vlj (jAUI' *IH djJ^l CJ Ju) .Intel ^UL* 'aJU- c 


Socket 

Alternative Name 

Platform 

CPU 

LGA 1150 

H3 

Intel 

Core i3/i5/i7, Pentium, Celeron, Xeon 

LGA 1151 

H4 

Intel 

Core i3/i5/i7, Pentium, Celeron, Xeon 

LGA 2011 

Ror R3 

Intel 

Core i7, Core i7 Extreme Edition, Xeon 

LGA 2066 

R4 

Intel 

Core i5/i7/i9, Xeon 

FM2+ 

n/a 

AMD 

A-Series 

AM3+ 

n/a 

AMD 

FX, Opteron 

AM4 

n/a 

AMD 

Ryzen, A-Series 

TR4 

n/a 

AMD 

Ryzen Threadripper 


U 2—3 cJj a>-I 


^5CJj 4 S^asi- aaU-U« ^UU <^1 CompTIA A + 1001 <3la&l ^ jUa^l ^ 

0 I o I c»A$ ^ L^2 j 1 I ♦ ^ U I^UsS^ 4 j2j L**J I C-^ I <~U^ 1 

1*^ d wL>-j ^ 01 ctAj I Ja.43 JO 1 j c j \*£>- I ^\*j ♦ cJ li-1 (3 jfi ^ A>- l* l 3JI 4jj^ 

S’ £■ £■ 

AjI—L^J k^ 5a>-j c£a)i ^*ujiII Vi l)I -o bj l^uC li ‘^ j y i /* 


l 

aali-Ull ^lijl jj*j 2As 




4jjli« ^-1*^1! 4jib^- 4^Jajl AMD j Intel ^j&c1++a 

S’ 

(J> U #U jl>. J,]. 2^liJU ^ Ij olkk^ Intel j AMD Ja ^jJ *Core i5 Ji* c 2t^l£U *U*l 

♦L^ ^ 1 




JiU ^lx 4 dkll J-u« <Jc 4 Intel Core i7 7500 U Jjl>- UHj Ike Intel oU-U« ^15!j! ^3 


:lJLft 


4jjUdl 4^*>kj! = Intel Core 
4jjUdl 4^'^kJI = i7 


> = ?• 
SKU = 500 • 

, S’ " S’ 

^4jki! 4^jul>tv« 43Ik ^rk.~^ ka 4il U Lj)l 4 j 1>-')1 U • 


iJ.W! j>JI Jc ^ U~>- c Intel Core i7 8650 U ^kc JjLJI ^kl! jjlS 

4jjkdl 4^*>kl = Intel Core • 
4jjklH *l«*}kll = i7 • 


> = 8. 


SKU ^iSj! = 650 • 



T-cia.-^ 




\ I T T *A UH 




:AMD Ryzen 7 2700X J^lA dlJ[ .4^-lAU AMD 

4jjUdl A«'A*)I = AMD Ryzen • 

= 7 • 

> = 2‘ 
s - 

S-1 A I ( C, ' y***^*A — 7 * 
jlIjJaJI = 00 • 

(JU1I *bA1 J! X Jp) tfiyi 2b5>-V = X • 


(JUujdl AAjl« 


6*\>-j jjAl lS~ y (J’i ^ sbj^JJ 4sLl*Jil oJ^-j <JLyy ~up 

sLjlA s-L j,^ y&y sUSCc AdllaJI ijJ^ 0i y* J$””" Is! A ^ AJi (J>[ 4$l*s Ab j\ 4jJ^jA 

dAS^c c ijr^>-i Aj£^ y ( —Az ^ bilb »A.Si j >-jil c»>bj5\_ll ^ 

ff > S- 

i^A A A?yAl ^ ajj^jII ^A-btll aJ^-j Aa A A A 2 A L« jjj£ A 


t 

Lr aSil £jjjl 



i)l jrtaUJ ^j- 4 jj^-\ (S~y <i\Jc C ■ib^jll 4jLl*i,| 6wl>-j 

^ £ 

c—^Lv^ l Intel d*x*xo4l c—♦-A.JVID ^ Intel 

♦ (34-3 JSCiJI 4jj^il 4^' j/ 4 ^LJI (3 Olg>- >c« t^Jflla-yaj Jjjl 5j^j«^a)l 

*• ** >— ♦• 

(JLjIS *£ll <j1jIJj>-j) (LGA) 4~>isjl "^L^ 4cj^f Intel 4 j^j1I 4 jLl*i,| < jl>\,\>-j 

<_olayaj Jj)! JUajVI Js>li‘ ^ Cjll« ^C 4 j_^ 1I 4i-Uil SJj>-j ^ ^jLJI i_^*U-^ <Sy^~« 4 

>— - «* ** 

*or^' cHs^A 





fr 'We m MBBS 

iiiiiiiwiiii 

' WiWi'AWiWi WM'MWiWM* 






^ Intel taX»x44v^ ^ jm>xajq 34—3 


















SlSUi- .u y!i c (35-3 jSCiJI ^kjl) j^Lll <Jc AMD V^)ll 441 tSy^- 

oUei<i)l AMD pin (PGA) 4$ yi^as. 4^?U-3 (CPU) 4jj^)1I 4UU1I <1j\j&-j 5^ y >-jil jrt«LA,l 

♦ ^*<1 4 1 (J o ^ ^ 



( j*ouL)^ OjA AMD ^ (A £ ijmAA 35-3 J$vA)l 


♦ ^j^ 5 j^C U>1>0^ (l\Jj^wj) oll3vX *V 4jJ^jil 441 

^*0uLjJI 01 Ja>-'y *36-3 j4xJ1 4 j^j11 *44.1 oJ^-j ^jLuJI i*_>jLi-! (J,^^iaj1 






























































_ g, s s 

44-Uil 6*X>-j (J>[ jlajl l^v» JJdl (j^/ C 1 *j y* ^J$C«U ^ 

^ f, 

Jo- 5^Jc UaJ ?4 j jljll (J 54*^U)I <£/ Jjfc 436-3 J^CjLSI (J J^l 


► I ^ l*Jk I 0 0 1 ^ l^- J** 
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AMD A6-3500 Series 

A035000JZ33GX 
DA 11338PH 
9U33132H10164 


a 

sc 



c 


OIFEUSED IN GERMANY 
HADE IN NAIAYSIA 



\fj.\ 2bLUil Jclj JiJ 36-3 j£iJ1 

^ ^ g. _ 

^ La*)! a)I Ij5| £$3 jis 3 P 4-JI ^ (j 3 

jSCiiJI ^ ^ <dA!3 ~\*j »( 37-3 jkjl) 3 P 

.(38-3 













j" I 3 37-3 




(^4^® 38-3 


C ^> ^ ^ (JZpJf, ^~'^3 ^ ^Uil dl^l^- 

cii»l ^£*j 4 (ZIF) 4j jjj^a)l 6jp Uii-U Uj^P ^ujLail eUA ^*«t*«S ♦ sujl>-j dW-VI 

«• ^ e- 

.^3*>U?'yi ^Jc 6j9 (_£I ^|j£el**»l IJjI jia^2j ^j) 





c 4^L ^y> ♦ 4SU? (J,b)L j 4j*k£- 4^jil 4^-UJ.I 

^ j, 

^UaII L«Lc c a^L j^Ol aSILlSI l^j ^ j\ <ULj^OI o^SJI Ajj^il Ai~l*U djl 

. aSILlS! *• ^J^-a)! ^liil) #a!^^ wUp aILLlSI (^Jil 100 ojjJL 

* * c. 

o^uz) aU*-*^ taA^j L*j L) ^T Lv^i^ ^^*»44sJ k o ^ (• $* 1) I i^J I 

•UJ IJjll ILLII U I A»-J ^j3»B***i ! 1 ^ I 

f, 

t-J®l^l £ SjJL*i.l o UJcdl ^ J«U! ^c (CPU) Ajj^)il A^Uil CjIj^>-j 5j~i£ o^Lj^ 

^ ^ «-AC ^ LJ^"* ♦ I Aj I I^J ^ C*^ ^ Aj ^Jk I Aj^ 1^11 I 

^ ♦ C—olj A^LLjJI C—olj L Ajj^^Jkl AsLl^Jll ^ 

** «* ** 

4, 

♦ (^'^Us'Vl ^c Jfljld 4it*U -X )jy (J_j^>- (J>[ 4£/~Xi-! <Jl->li-l*i.l ^\z^-j £ I.Xj>- sjlj^-l 4 jj^1I 

^jp 6jl^U j^/ *L>-Jjil 4Cj^fj (_£jl(Jl^-lJkl 4ii-l*^ 6*\>-J 

♦ 4j^j 1I <bi-L*i.l 6-X>-j 


L ^3 ^ |I AC ^^ ♦ Lw^Lv^ I >m\i (^^0^^) |1 

„ „ -6 a - 6-6 

/ f, / * / 

♦ JaJLv)' (Jl^ulJ.1 4j"L i^j^j ,lka j^-^j 



♦ £ — t- 

y y* djly33 w\jUJ y ~I l)-^ 4 j\ h&Q-t SlTlk ( > _£j\jU\ i_^Xwi»\ 

! .A)^\3 ^ < ~ J jj Lj>" <j-a*j ^ 4*9 «^ A»-j jl \j ^gu LJi) I (^j I jX -1 cl3Ud. 1 39-3 jSCilJ I 

« •• “ 



^ 4>-^j iSj | j^~ ^ C-a-U. I 4c^^ 39-3 ^j5v-xJ I 


Original 43**^^ I lj i»u3i Ij 4*2 3-3 (cpu) 4Wi 6-^-j objw • 

o!Jjs-j ^ia^« ^ 4j>-jjil CjU^ j c£j'jUI C33J3 Uu-^sj ^o (OEM) "equipment manufacturer 
djl^v^ £~*s*? Intel b3 "313-1 d3& OEM! ♦ 4jj>s3^ j SL*J3 AMO j Intel <4^)13 4-1*13 

i t 

a_uvi ouui \§j ii y-uu <JL> 1 Ui >-j ^3. Izl^aa (_^y l) I of> ji I y* ♦ 4>^jjl I / (_£j I^3-1 <JlA<l3, I 

^ *3 1 6y*S" <—^j3l 4^yl3 43-313 (OEM) 

* * <■ 

V ♦4jj > >si!L £^31 djljlu^s'y L33sj 43 jIL^« (_^j AMD jl Intel l y» a3& uPp" *3 ♦4 jJ>*3L 


44-Ui.l ^vjJI ^y^r 44-1*11 5-1 >-j ^ 4*^f (3^ 

_ , t * t 

♦ oil 4^?U-3 4 jj^j 1I 44-1*11 a-V»-j l^l Uli cl-jl '.dyy 6>\>-\j SjrjX OEJVI 


4^>-jli- «Aj jy CL>\*X>-j ^y> .A)-\*!l ^aT 4jj£^ 1I 44-1*11 a-l>-j) <JL> M> • 

# S’ S’ __ 

^Lly^'yi <-1 jI-1*4J 4jjI ^4-1 aJA jjl4^ l 4 Sclc *4 j^j1I Aji—l^Jk,^ >JLj\A»-j ^y» 4c j£a 4c^^4- 

^ ^ {, 

Ia>- 4*jIj j-LJ 4jI Ui>- Iclc e.ift 4 j^"^1! 44-1*11 6*X>-j (Jjtf ♦ l&C-LT ,jOI ajl^4-1 jl-Ui* 

‘ » 

♦ s-l^a* l^ia*j ijl ^Jj>- - (40-3 jJajl j ot«UaJ 




ajUI (£j>\ 40-3 ^jSCxJI 


jjjjJs ^jp JfUl !(J^j^I 4j^> 4 !(_5^U» v yi ^c ^_>L^-^Al djb , ^^S*" v yi j>& j£>-*^/l jL44 

g. 

£ ol 4^11-3 4jj^ll 4^' ^c3 4Cy 9 4. JJ^« ft\]5T (J*^>- ^j- 4 - frill d-ilc - JjIjJI 

4^^ c ^Jj Im 3 I —fr i_l ^ I ^ c I I y Im 3 I ^jjo * d^ II ^/ 

& «• _ «• w 
!<L^Jjj frlj^-l 4 j*}Ij 4i^ ^ HaJ 0jXSj ♦ (_£j=*-l 5 ^ jp 

4jj^il 44-1*11 o>X>-j ^C 4ICU 434;jJ-\*^ "i$> • 

JjUI ol j>*l! 4<seoftX« • 


JjLJI j4t" 


* t 

> ^y 9 4-j>-iCPU d^»-j 4 1 -3 I »l**« l^ia i^\_ \»X^- c_*JI £ ^.JflJl^ 

♦ ^JjI j^Jl 




d-i >~j 41-3 jSv-iJI 





















e- ^ s- i s- 

JOjil Cf* «^Jj1j 3I 4XLl)l *laJajl <lJO jJii\ ( y* .A) A*) I 

ft J. 

l) 1 ® £ Ix^Lys UUaJ j\ AA £ dA 4^?lid 4 jj£j 1I 4iL-l*Jd 6*\>-j 2jy 

g. 

j& \ aU3-l 4>-jjl I 

<l)UeL«VI J 4 \&e**<A) 

U j&j 4A-l*J»l 6 -V»-j) ^UaJ <dA5\£ CtJij'yLi-l (3 

«■ 

(Apple iPad Ji«) Sj^-VI jp 32 JI <Js 3 ^ . “fanless cooling” JjA Aj^' 

jdl Xeon V£^l! ^LUil <J 1 j I J&-j ♦ 4j l*U AUAi^ ^Ha^ai I 001 ^ ^ 

g. 

I o__j 4 j ^ 1 |^ ^ y^~ ^ ^ dl ^ 3 ^ ^ | y^~ ^ 

5Jj>-j As>-j^* 4jLJ ij (S^y ( 3 ^^ (J> 1 . ® < >-dj-^ <m (Sj*~\ A^"^" 

. jSCdJI J,l_ dj) *4kAi)l V£^l! AAUJJ 


9 t 

I <dAjjk j Jc j^ed! J^aill Ida Al^ 3 "Beyond A+ + A *L>J U \^A> I ^- 1 J 

./»U-X&'>1! Sjrdli ^LJI 

' •» * 


^ s- s- 

4C1 *Aj ^ I lj C 4^>-j^11^ |^ \ 4c ^^ ^ 0 ^ ^ 

4j (J, ^ "2\]d I ^ ^ dA ^ * l ^ > "JJ^ 1 ^ 3* ^ ^ (3*^“ ^ ^ 4>-jjl lj Ijd-1 (Jl^Juld I 

S- S’ S’ S’ 

(^y*~ 3j^ yy^ ^ ^^ ^42-3 4>-^1)1 3 a^jjI j\ 

g. 

o-w_j ?aj* (_^ <^y 1 j j 

(.ijyi y-ui 




“thermal (jj\ I J-\ ^y 5 j^a \S~ 4$U >[ J,[ £-14 c <Sj^J-\ JUoj^ J4> tdA!3 JUj 

«• & * «. -* 

S^U j! (.“heat dope” 5>j!IjJ-l jJi£- j! t “thermal compound” ^jlI^J-1 Ua4 y-4) paste” 

£• 

l^Jic c£j'_/U 0 v^ £« oblidl ^y JowU)l (Jb 1 .(“nasty silver goo” 4iuJI 4^ai)l 

* 

^y y**r& <^jX la^v« dj.A^-1 sUa 

0 1 13^ 4^' j? ^*9 JfljytJI l^ljL Ja»j-lJl 

C_ f. 

.(43-3 Jx4J1 Jail) IJbb y Ja£ Sjrt*«y2 4^5^ ^ I I ^ 1^ Aj*- 1 1$ £ I l £ ^) 


c 6 LLI ^ ^^ I ^jjs£>C' I ^ w\9 , ^ a (3^ ^^ 

!<^jlj^-l 0j>c*il j^SvJI dX jJ l4 



_ ,,, ««7 


‘*»*n7 


H77n? 


_"«)? 


"««rr 


_ ,, "<i7 
iT'*"1,7 




c£j'j^ jj>>^« 43-3 J5 o 



ItaUlp! £4jll^^- ^^j-L> I^^-1 C—^llwl^Jkl L c— 

oliLSwlI <sj^ *^VI a^jUI (j iJjLaU <^jSj)I (j L^l$Co <j Jai<^ j<>- l^*$:> dLSCc ^^ISC* 4 *jjI ^Jc Jjs[ 
5wi>-j (_^-jU-3 «-j>4“^ ^c (j^dajiij 4Xji\) ^jjsj jp ^c L«^^' AMD Ojj>«JJ 4 jj!j4-I 

. (44-3 ^jSCxJI ^lijl^ ^jjj? <s*J <^U 



AMD a>-j^j j^-l <J!*JJtil 4c^£f 44-3 JSCiJI 


s- . ^ £ 

^Ul l& uA jjj ji? ^jp 1 -Uj t« 4 j>-j j ^j I^4-1 <ji^uiJ. I <«i»> Ic^f A ^ uy* ^ ^ ! jy*~ ^ 

I J ^ ^4*J^ {j* r ^^ I i\JIj^ tdDlc * (45-3 ^J$v-iJI ^liJI^ ^*V 1 4i>-^l)I ^ji*J^ 

’ ' «* 

# s- 

♦4A*)i ^'yi 4>-ji)i 



9> 9> 

! J ^ ^ ^ 4^^ d *-Ac 1j2j 4^>^j ^J* 1 43 li^ (3**^jt^ ^ O^*^* ^ ^ ^ 


“Overclocking” JJcJia)! ssj 

f, 

“multiplier” cJa^Uai'j 4 j>-^)I 4c^ Ja^ ^jO"' *4 -^ t>J&-j J^j jjl! 

' «* 

djj£> ia~^a) CPUID t_JfljlL?j 4 j>-jD! iAi-jJ-l 4«Jaj'yi ^.la*^ ^Voltage” 

^ £, \M ? 

"<kyaj dXi Jjj jla ^jP Lj-ta d> I ^ I Uc *V 1 6 Ua Jad? <d»L>- ^Ul ^a*j dl^SvX • L^lalj dj|jLJ-^l 



S- 9- 

j^Jcw ^ JwJlJI \j' j\ CMOS ^IJc[jruJ»j j\ “moving a jumper” jj^ 

S’ * 

.ftbVI IjuP 3>blJcVI t>jjt> 




S’ 

SjcLJJ fib'll J j>- SJLib (J c"“Firmware” jb!" c^^Ud Ji-Ju 

Ub <—>'dla!l dfi' '-L? ‘(CMOS 4^11 ObLJI jj^ Jjll ^aJa.d 1 J ^UaJl AUc^f 

♦• I 

S’ S’ t 

5jcLj.i sb'yi j,i_ Jj^sjii dExc ♦ ovi 3-> I (jA*J dJJ ^ d$ b< I j] jl I 6 j& (3 4j j>d I (J 

01 ^3 ‘ 3 ^*-^ ^ j y*» ft Fj I I »_^ I ft »\j ft llj I ^cgT Lil I JaC^a) 1) ^ UflJ I 2 1 Uc ^ 

ft „ ft 

^bl« Jc i sk^\ pJijc« db« <_Jda^ .Windows J3JU «-Ju jc ft^ < 3 ' 

i'^l Ji i jf' ^ Jaid .Jftvy^Udl ^Jc 43UJI IjSl ^SClj ^DELETE 

J^^Ud IjSlj V ft^l 3^ jyfj V Jo- ^UaJl AJcV SUcLJJ 

— ** I 


^cl 3 jIc j** j -lyad ^jp ^j3jwA) cIntel 80486 4 j3jJJ 44 - 1*11 6*\>-j ^Ll 3 ® 4jIai 

.c3><sf J^j S‘overcloeking” Xlf- ^j cV£^U 4i-Uil lJ ^>-j ^jug^C <y» 

44-1*11 6 j&-j ds*' AMD j Intel 3 ^ 3 ^*^ <3 ‘C«a>- 

*L^>-b4 ^ j ^£u jjjl! 3 ^J! (_^ dd& - 43*ft 4cb“ 4C 



^0 f. ' f. {. 9- 9- 9- 

Jia^ 4jyji,! 44-1*1! J^ijd! ccy* <j! y ,LjjA>-! 0! <_c y*-\ ^! cJjS! 0! Jy 

__. t 

44-1*1! <«ld-l>-j jy 9 -^ (J>[ i£^y jA*d! ccy" d! <-3j^*l! y* ♦ daliLda!I ^la*^ jjd! ^Jc 
Jdtdl)! Sale!J ^UaJ! JAd CjLJw^J 4^^pj jAZ^uj* j*p dtaliiJ (J?[ L$^y ^5 

__ C- s. 9. 

oJ^-. ctAc^jl^ ^ j£- j>fe li& 3^ Vj ^>-1 V bl #^ 5 jidl j^c 

*■ c- 

♦ I C—^^ ^ ^ ^ ^ ^ ^ ^ 1 ^ 1^ ♦ 4^^ l^- \ l~\j 1^ \^ l, I ♦4*^^ UI1 


Ujju JdlJL* jAj I £$Jj I ill ♦ I .^3 4 j3jJJ 4^1*11 $J^>-j V 

t . ^ * 9. 9. 9. . 

llajl_j 43 ^* &*\>-j *L>-b c)t 3ii>x 

da!jj>-j 4 c j~* Salj ( Jc ducld SUcdv« da!ja! AMD j Intel y y ^Atf £^j^«^><d! Ja*da! 

a^U:l 4 ,J >1 4 sLU 1 I 

ftbbb Ja~d AU- 4k>- ^Jaisi ^Jjj V Intel Extreme Tuning Utility (Intel XTU) 5b! ♦♦♦ 

.jj^kJ! !A& b[ ^Ald'd! 

♦ iJjb-jl dd! *b& (jUs[ Old 5 Ji >-jj V AMD Overdrive Utility ♦♦♦ 

j! jjxJ! da*Ayaj o*^>- c*y_j! ^j»J! ^ja^> «•!(_^ :? ^^ s ^! p-la^« 

* * t. 

5^Lj dUc ^ycw U Ulc c L*Ij .^Ud)! Jib 4cy*« 5-ibj dbSb: i ^!jJ! btj^ j' CMOS o!^!jc!_ 
jyyj (Jj jia ^jP dA! A ^ La!! dbSvX ♦ j! yC^ ! jbyd Jaa3 'Aid 4 j ! 4 A bd! a Uj>- j Jj Ad! -t^d-! 

.(46-3 j£dJ! >;!) CMOS o!^!jc[j! “jumper’d! 



Click BIOS 4 

ms# 


®n. v 9' 

X99S SLI PLUS 1 5 ' 5 5 

Temperature 

Version E788SIHS V1.4U40) 

/ , cpu —i p— ■ °r 

Intei(R) Core(TH) i7-S820K CPU 8 3.30GHZ 

Current CPU Frequency 3.30 GHz (33 x 100.00 MHz) 

Current ORAM Frequency 2133 MHz 

Memory Size : 16384 MB 

Boot device priority 

i« -£*J 

S Motherboard 

PlPIkAtf pf I A HiA 

|P . t/S®, l/S* Js* 1 _ ■ \ L/S.C usf 

fi &□ 






Overclocking 

HOTKEY 1 *> 

HELP -Tf™ 


voltage Setting 
> DigitALL Power 

* 

Addition CPU voltage 


SVIO Communication 

[Auto] 

£j 

Cl 

Motherboard settings 

SETTINGS 

VCCIN voltage 1.808V 

CPU Core/Ring voltage Hode 

AutO 

[Auto] 


CPU Core voltage 0.977V 

CPU Ring voltage 

AutO 


CPU SA voltage Mode 

CPU SA Voltage 

[Hanual Mode] 

Auto 

x • f is 7 

CPU VCCIO Voltage 1.0S6V 

Auto 

««« 


DRAM CH.A/B Voltage 1.200V 
DRAM CH.C/D Voltage 1.200V 
DRAM CH.A/B VPP Voltage 2.512V 

AutO 


AutO 

AutO 

OC 

DRAM CH.C/D VPP Voltage 2.496V 

Auto 

DRAM CH.A/B VREF Voltage 

Auto 

_ J 

DRAM CH.C/D VREF Voltage 

AutO 



pch i.05 voltage 

PCH 1.5 voltage_ 

AutO 

ftuto_ 




— 


CPU Memory Changed Detect 

[Enabled] 

tl: Move 


> CPU Specifications 

■**■: Group Jump 

Use USB to flash/save BIOS 

> MEHORY-Z 

Enter: Select 

M-FLASH 

> CPU Features 

+/-: value 


▼ 

Fl: General Help _ 


^UaJI ■sljcV SjcLJJ SbVI 3 Lj-V Si-Ull Sj>j ol.slJic3 jjUi- 46-3 jSCiJI 


* „ & . 
■^Ijl Jo- 4J ^jjl wU-l J,l iUlc dUUaJ JiS (J,l 4^1J^'yi obljc'yi jjLf (S^Ji iir^i 

^ «♦ ** «• ^ i" — f, *• ** ** 

- ^ £ . £• # ^ _, 

^ 4 / ^ ^ia>- l^ajl .olJ-l (J>[ 4^»-^UI iolc^ (J>[ fiilclj 4j^jil 4i-Uil oJj>-j 

ft . ft 

4s»-j.2 jT (j^ ^*5 4cI^JLU j 4^li jQ j \j$ l^~ 4L~\4-I <J!^li-L*i,l ^ U* *■£/1 C^T*1I 

ft ft ft „ 

j! CMOS clear L5 «H.jj jl “jumper” jj^ i\ac[ Jc ^\ oL>jDI ^Ja^» t£y£- 

jl JJ .4^1jSVI oblJcV! J! CMOS J*£ ^jj! (47-3 J5^JI >;!) CLRTC 





^LoLjj dAjI jS bj CMOS-clear jjy j\ jj ^jp £<Jl^-l>- ^UaJ 

c- . 

♦ ^ I 4|>-^1) I .1 C-*^“ 1 ! ! <L« I .-t3tvfc*J I 


CMOS-clear jumper 



CMOS jj^ "aUj 47-3 


^Lsji)l <^Ab ^y ^J> <w-®LjjIj ^9 4CMOS ^cJl 

^ ^ _ s- . ^ 

^Jj££i^J cI c oil *-\^j ♦ 4-Li^ i^^jz\j!&\ ^ shunt 

♦L^>-b^ jOI CMOS (J,[ 


L^-^Ulj 4^Uil oIj^j *Ua>-l 

M ,oil 1^ O^J 11 ^ I . ^ J[\**3 1^ l^.^* j^ Aj ^1 i^l \ & 0»^ 1 4-V4\A£j 

{, ^ {, 

jSCxJ 4 jj^j 1,I 4i-l*il o*X>-j iS. JuAj .2♦jrtii-'yi Ic^v^ 1 4>-j.2 ^lijjl C(_^jl$s)l 

c- „ * „ 

0^ 4j_^j 11 4rL-UJ,l dJ&-j ^y» 1 ^JJaj L«uip jA j^j^-^SI *^p Liv« c_^cu*j U Ij^b cl^LA-A? 

Intel Atom ^y> c (J lil I ««■ ^Joj Jy^S~ j l^>- ^a>c^ ^ ♦ Sj-uS”* 4c 1 _^d5vJ I 






c^ jj-vsjj 3 3 ^jJi)l netbook jl^>- 3 

^ fi. f. 

Half- <l*) 3 * L«Ujjjj^$^l 4 ^*j c_^Jj j! 3 Jj3- 3^ 3 ^-L? ♦^J3a-3J ^«jjil <—UsT" 3 J ji&b 4j1§j 

*~l>- Jj j^Uj Ota c (1998 ^lc (J>^j>- Life 

I lj y£jl\ j\ ^LUM 3^' 3- (CPU) V£ll 2 bLUi! 3* I j ^Js”" Lk« 3-* (_5^ a ^ ^ *^3 ^ 1 3 ta 

dA3 (JjL«*)k ^c 5jlaJ JJti ^ ♦SjljUl 4>-j.i ^Uj! <_»u3 jtl! 

* ft 

♦U*j| 


5jlj4-l ^>*ji ^UjjI 

s. s. s. . _ # 

JaUjjj 3U 3 ^ - *■^ 3 *' 3 ^ (_i,^ 4 jj^j1I aUIaJlI dJ^-j 3a3 3 ^J u Ui)l (S^y 

•— * • ft 

3i- L 4jc>Ja] IjlaJ »Sj^ad 43«j Sj-ta 3 ptaa3l Jwi$ (J,^ (_$^y - 3^-^*^ ^c ft^« Vj 4$liajl jj 

** ' ** ^ ♦• 

{. ^ g. 

1 ^^Jj £ L^v^oJj 4j J ^ 1^11 0 I 0 ^ L^» L ^ ^ ^ Z IF 

A^>- 1 taX^P* ^1 I Ij A£ 1 $ # A ^^^11 AC ^^7^ |^ 

** «• «* ** 

IAj^jII xi-l*il o*X>-j 3««***X*vVj 


3j^_^ 3 3*ulJJ (J>[ Aj^jJJ ‘tL-Ull d*\>-j djl y^~\ 3^“^ 3^ ^ 3* ♦ 1 

3 t lj^ Jc AiJbU 'a^' ^4-^' 

i- ^ s- 

♦ojlcjftiil! ^xxi oi A^-X« 



3 dd j^“H« jcP iP^^. j < 3 jj y^ 9 j 1 43d *bjlj*- ^j>-j ♦ 2 

** ^ ** ' 

♦ I^uajIJ (J>^lj 4j^jil 4si-l*ll oJ&-j 

4j^j 1I 4Ul*ll 6*\>-j djl^p- 4s>-j^ ^Ljjjl ^Vl ^>-^1)1 4i>-jji! 4$U? jj 3 ^Jjtuljl (S^y Ud ♦ 3 

j 


ft - ft - 

1^>-I(Jj^ (J>j^ <Jl3jil (3 4**^? 3 JIj^-I C3-*Jdj 4 >-j jil j ^JJ3 o'yu 0j>J <jl 3>«C 

ft . . 

ajI jA ^bill .Jk*)l <^jjJls- JJ Windows oJu‘ (J J^-Jj -3 .^»lkJI .dJid 3 * 33 uS .1^3 

«• «• ^ „ 

l^jlj>- *l>-j.2 ^u.x) <3 I - (CPU) V^l! 2bLUil Sj^-j a >j£ 

i- . £ 

l 3 LSj [ ojl ^-1 Jo XT J[ J^UUll ^£jlcJU^l ^ *A*j I jjb l* 


3 JlsP *—»*^**^ ♦ ftUxJI tji 3 ^^* £c_^5^)l 3 * 6yJ& »Xj>- y* 

Ud^3 (3 4 (J 1^1 I Jc 4 6j 1jU 1 6 -U LiaSsj 4j Vj <«_3 $ (3 4 111 <_A~ya) I (3 *■ |jl> 1 

-ft ft - . ft . —- 

3 <3® J i oU- 4 <«3dj) I dJJ 1 (3) * J'* ^ 1* (JjU I I 01 ^jj>- * ( —■*^-1 1 «• l^-1 (3 < '~- 1 ^ 

— . «• & _ . t «• 

<3 (*<3-/^^ 4-^*3 dd& j c^UUJI (J,^ 3ylU^U Jl^j^j »— 

c<3 j^L1-I (J3C oj L«-Up ♦«-Ja^ jljjj^L 4 j (__^Ud J jl^>~ JuUi ^^SCiU 

d y»-j A»-j 3*j ^ i 6I 4jl3iU I ^jP 4 j ftlys I j yS^) I <Uc (_AdvS^ ♦ Jala^ 4 j <J1j ^Tj 

AumJ&S ^^w« (_jLjiajw !(3'^H jV ^^ Jc jj-k <JL*j*^ ^l5v!L l^l dajl)l lj^ d^j-Lkv« ^Jjl^ AsLUll 



C^laJL 4 j jj 4,J>! Aji—^ o*\>-j ~W «<L^ljL« 4 j(J,^ 4sLL*J,I dJ^-j ^-l^- 

^ .21*) I I^» ^ J ^ 4>-1 J (J ^J> m L*J I ft1 jh I ^4 J>~ [ (J; [ U A) 1 aJ^J I L^" ^ ^ *j4“ ^ ^4-^ 

ft . ft 

^jp ^ ^Ui! ^» <Jl^Jt$jJ jl <k>e^9 . 2 Ij^vi 1 ^ !S[««Lv«UVI Asdfl]I u*^>- ijUI «■ Iji>Ij 

ft ft ft 

44-1*11 6*\>-j Xjy (jf" ^ ^>-lj]l ftj>4-1 <14 4 a»jIsj jia>- P" 

•« ' 

^ ff" 

♦LjjLiL $* J^j cA!^ # 


"CATASTROPHIC FAILURE” £jS JJtt 

i (BSoD) <—j^ 4! fttajj 4Al4 ^c 6 14- ^A>tJkJI ^lLi>- l.j«a^ (jj” 4 

•» ^ 

ft <* w > 

jS caJjUU J^u* Jc cmacOS ^UaJ Jc .(48-3 J534JI ^kjl) Windows <Jo£jj lk>- LiaJ L5 *_^ U 

_ + S. s. s. ^ 

CompTIA (jpJi~*s) .((jUJd! JJc^UI 5^1 p[ <_£l) <4j4! ^3 j\ <J a$j£ V Sjlj .2 ^ J^*^ 1 
4j>-Lv« <_} i^Xj frljil BSoD olilii ”proprietary crash screens ” 4^.144 ^is>dl oUU 

(.“pin wheel” ^y jjjJI '^- dlijj c<j 



a problem has been detected and windows has been shut down to prevent damage 
to your computer. 

PAGE_FAULT_IN_NONPAGED_AREA 

If this is the first time you've seen this Stop error screen, 
restart your computer, if this screen appears again, follow 
these steps: 

check to make sure that any new hardware or software is properly installed, 
if this is a new installation, ask your hardware or software manufacturer 
for any windows updates you might need. 

If problems continue, disable or remove any newly installed hardware 
or software. Disable BIOS memory options such as caching or shadowing. 

If you need to use safe Mode to remove or disable components, restart 
your computer, press F8 to select Advanced Startup options, and then 
select Safe Mode. 

Technical information: 

*** STOP: 0x00000050 (0x00000000,0XF866C51E,0x00000008,OxCOOOOOOOO) 


cdrom.sys - Address F866C51E base at F866A000, Datestamp 36B02782 


Ojll iili 48-3 jSCiJI 


^ ^ g, _ g, 

6 ^ L&J I 4^-1^51 ♦ („J ^ 0JIc L ^^ I 0I J^ ^ ^ J ^ 

£ s- l . 

^ wiclyox! ^ I ji CxPP^ OjjjVI 


S- ^ f. S’ * 

4j♦ 4j*uw jL^I 

l * l i . 

^ ^ j j ^^ ^ Xi L - i~J 1 ^ (m j ^ j I j [ % l ^ ^. V . y'- I * C I Ij j 





+ A U 


fb/' 

f, 

(3 Jj jls 4jjUaj yf' ol^eiCj Intel Core JVI 

^Cajlill 0[ ♦ J?lj 57 Core i7 cJ j£~ jl-ly^L aJjLL« - Ja-ib Jalj 4*5 j5l TDP 

* «• 

- Jj^sM Core i3 ^y> JJul Sjii JS! 4jj. .aJj^I 4i-Uil 5^ j (/ Core M ^ Intel jbl 

ff- ^ ^ ^ 

C^js^-I 4*>-lj ♦( — »JJal« j^-l JuJa.7 jl ScU- 4^*j 1*91^ ^*oJ <c5\Jj C4^«gJ»l 3UV jiSC U 

4jjjli aj^>4 tj^Cs-4! ^^^4. ^ «-Lj^^JI 

£■ ♦• ' «• 

• 49 be*) I 


4*>-1 ^ 

-&J\ 

44-Ui.l 5-t>-j) ISU .1 

• 4cL*JI 4C j*m J^- ^3. 

♦4*U-U1 <JbbLJIj c^3jil 4 j^^II 44-1*11 (b 

d^"*il 44-1*^ 4 jj^j 1I 44-1*11 4-t>-j) <Jl->bb>t«JI ^C 
♦ Olj^dl ^J5lj 3 4>j^jll 44-1*11 4wt>-j <Jl->bb>t«JI ^d 



dALJI Jib 4 aJ» j U .2 

♦ 4j^j 1I 44-1*11 d-V>-J 4cboJI 4C4^>-jlid ObUI Jdb ^3 

»(_JjlL*jl cJj^j)I dj""11 44-1*1 4^>-jl4d ObUI Jib" 4jj^Jll 44-1*11 &J&-J ^d£t£**>5 (b 

£, 

(Jj) 1 I lj 4 j _^jl I 44- 1*11 6 A>-j (^jy ^ |j V Ij d»> b LJI jj® jJ a bi 4 ^>-j 14^ 1 dj b LJI J 9 b Jby ^ c 

♦ <d)bb»t«Jl J,^ (J jyS^ 4^>-jl4J ObUI J$b* 4)Jjll 44-1*11 6 *\>-J (d 



? ‘J b-^JI jl^>- (3 l)1j^* 11 Jib EuiJij U .3 

IrV 

♦ 0^ IjJI 0^>-J 4 ^^ 4jJ^il 4^1*11 ^5\£ 0^*^ ^J^lj (^ 

♦ I cJ ^>^^ I 11 J^JJl y* Sj””IjJI ^~- .j~“ C^'- Jib (b 

Jj^sj)I dJ""Jlj 4 j_^J l>^ 44-1*11 iJ^-j (jy djbbJI jjlud 6Li oj-*)! Jib jpy (J 

Vi 

♦ 4^jil 0^>-j CSy^\ (^ 


?4j^J 1I 44-1*11 d-Vi >-j 4C j*m ^vJ^Lt* (_^ 4 JUI <d*UelJfl^al \ (^\ *4 

yj& l*^« .A 


b Lw>-j d*< b Ld« ♦ <_J 


d*< b Ldpj jTjA Ld« ♦ C 


jiUil JSbJI JiUI .D 



<u3ai \ ^TcLI d& ^Jj!i Ajj^jII 4^' b'^-J 6 jy* (_^ U *5 

Clock multiplying acUI 4ipU^ (a 

Caching cijl' Clj ^' (b 

Pipelining (c 
Virtualization support a^IjSVI (d 


?Intel Core i5 £U« ^jsj dhSCr ^^4 <^l <j ,6 


LGA 2011 ^^4 (a 
LGA 1151 (b 

AM3+ ^jtsxn* (d 


?CPU ^a>-j ^JJU Cf 9 Ajj^jII 6*\»-j SjAl U .7 

Hyper-Threading Ai-UJJ J sjS- (a 

SpeedStep (b 
Virtualization \^\Js^\ (c 

x64 (d 



?FM2+ aVI 49-jUI (j Core i3 CPU <d-AAJ USU£l dUc jjll cdjiaid U .8 

' ** — 

jj 

d^AJJ 4cj^s^- ui-UbU) U$j 4 jj^ 1I 4si-l*JU sA>-j cZIF ^3 

4, 

Aclijjl A$l*2^ \j33j AjJ^il 0*X>-J CZIF (t) 

♦ ^11^ (_£ ^J |^ ^**A**Jk 1 AC \*^*uJ^ 0 j ♦ |^ 01 

d-dAll 4cj^s^- tdld*yi <ji->L«')U) Lfiij ajj^II 4si-l*JU sA>-j cZIF ^^aaI! ^jjl ^c 

«<U-Jjil ^ t-U-JIji'j u? j'IjJ-l 

♦ l&cli^-l A^ ^g)l <JL> 'j^LU- 1 A^-l (d 


^J-j^ *A -Up Jia^x, <u£jj i4j jT*A dr* (^AIoJ A>-l *9 

(_^ljdvx!l SjF13 aJ^tu ^U 4^>-l 2/J dl dr® d 4Cj^f A*j .Windows 

d^£ I3l« .5 jAL-« dA!3 A*j d^® dr^v 4 jI^ "aJ^p (JbU- a)«>- 1 dr® ^ A^Ud 

^aJ^aJ.1 o^j^j jl 

4jjIjUI 4A>c*)l jj>&A ^3 
!^b<aA« Aj^jil 4jdL*JJ sA>-j 4r>-j^» (b 
4^ CPU C3che dJjU UJr*^' *5"^ ( c 

^ f, f, g, 

• A Ad1 ^ Had I ^ d fl__jdoJ I (Jj-ysj) I d^"” I 3 lx! dfi’®^ (y'* 1 L« 6 C Ic * ILl>- di IjA (d 



JaLyflj b-UP «-V 3 ^-^J jT jz^" 3 s-ta-b- 4U-b* dJ&-j (Jl^cUi 3jb • 10 

•« ** I 

^ S’ # ff- , 

^jXC ISU .45Us 4jj) ^UaJI jl l 3dAijJ 4 ^-jDI ^C LED «■ 3 A5UaJ! jj 

j! 

♦4j^^1I 44-1*11 o*\>-j *i>-j^» -tU (a 

— ft 

«ftL>-jjilj 3j^(Jl^ulUl 4j^ji! 4 U-UII 6*\>-j (jy 3jL^ l) jp?** jJa.* lU (b 

•Intel ft^>-ji)l 3 AMD 44-1*11 aU^-j (c 

♦AM!D ^U/l 4>-j)JI 3 Intel 4 jj^1I 44-1*11 6*\&-j ^-tseivU (d 


oLUVI 


>4Ai-ljll obUlj l y*\j *4J (Jl^jii 3,Jr^U! <4 >j^j 1I 44-l*Jd d-t>-j »1 


f. 

4jj^jil 4^1*11 owL>-j J^^&S oLS <jL>-jU^I ObUI jpy ♦ C #2 

♦ ll 


bW 

♦d^"”IjJI ^ysljill 3® 44-1*11 dJ^-j 3 -^ 4 . b(4*^ *A *3 

& & 

6 jj 2 (l^3^ l^) jW^ U^Uc 32 ^ 2 ^ (GHz ) 3j^Wrrj (MHz) 3j^Latjvft CjUclia^all .1 .4 

♦L^Llu *J>! 44-1*11 3 ^ 4 . (3 



aj^-^ I l-Ujiw I a&^UM ^*po ^ AJVID j Intel vJIjD-1*** «D *5 


♦LGA 1151 j LGA 1150 Lc^ V c^Ull ^ ^jy! Sue <j Core i5 oU-U^ -wu- .6 


alyl I 4oL-l V^l! 2U-U1! oJ^J ySCx cl^ 3^Ud Hyper-Threading Xzjsj Intel yA*; .A .7 

s> ^ s> 

^UaJ pPAi lyI ULIU alyll ^Ld 4jyjil ^ahlxll a-ti >-j ^JjL« 0^ 


♦c3'AUyi <Jc AMD j Intel oli-U* y'jx! V .8 


ff- g. 

IS oUci^ (Jjl^ cJjiS <kj^il "^^l I J/J fli #B #9 

s- . *. 

♦ I d 4J2 L<^nA) I 1 


* C- ^ S’ S’ S’ 

jfc ^Jiji 4^ ^ Jj2j L^aj I ctAl^X 4j I jt-^yT I II JI 4j I 11& 4 j l>-1^ I ♦ 1 0 




RAM 


IOLjS”" A®3 

DRAM 43*i! 4jib^l ^c l3j*i!I • 

t _ «■ 

3 II U1 by I 2 I z’-' j-j^ • 

^4 1I cJ y^^ I ^ ^ ^ A A^- * 

£ ff> 

3 1jA*j I (J yyS j) I b^ I jj L>> I l^>- ^by2 |j *■ b^U*- 1 <— 2 LjwSCl^ I * IM • 


£ ff- # , £ * ^ £ 

(_£A« 45j*J. ^■j-bsl 4 jT^A\ jj (3 A) 3 Oj^Awj (J,^ (J-UI 3 b b«AlP 

. ft ft . ft ft . * 

L>-j)j4xi!I ^jp 3 ->a>a!I i;^" 3b I cAj jj j <JAsj 3 ^ (3 3Aj bl ub>- 3 »b£>- 

^ _ £, £, 

“random access JljAJl Sj^li J** 3 " b**^ Jj^U- jjSbj jo- jVI J,lj^ JjL 

♦V^ll 4i-Uil SAs-j! " 4 b«UJI Sj*IjJI <j*j c(RAM) memory” 

?3b (_^U3 ePj^bM jl^>- 3 3 'j3*)l (Jj)l 6_y li jl Ait* U ♦ 1 

£, ^ 

U ^Jc Jyy^ jb^>- JS** 33 ^“ 1a>- ^11 ^ lilij (RAM) 3 (^ 3 *)! Jj^?j)l 3^IS (_^ U" .2 



f. £. 

AjU-VI ^ial^ ^1 13^ (Jjbjtf V ^X^Vl a d& t^\ AjU-VI UbSCr 

l £, 

♦ (j V I ^J<>- U IjA*) 1 (Jjv?jl I 5^" IS ^jp 4®b* Ajt>-1 jC 1 jU • I Id& «-^ 

14-1 di j£- a*^J I j l^>- <J < *— J b X I j ^|jj) l) Ji lix>- VI 4 ^ I j&cl^ VI -Ls oV L« -Up 

>Tj)l^ ^1 jl U;j^ail <_^lJ>VI &jf~ j\ USB u*\J\ i]jZ- j\ (SSD) “solid-state drive” aUX' 
J jW>- f 'jh ^Windows <j ^ J^ 1 ♦_/JjX <311 [ *U! obUl VI aj^V: 

AbjU*^ ^ (RAM^ I yL *}I cJ yfi^ I 1 .2 X \_ A*^J I y^ I J U* ^bjjI ^oaAj ob 14-1 

.(1-4 J^JI >4) 





C> 

^ II JI I ^ ^ «4^iL*d Aj^^i.1 A4-4U 6X&-J l)I 4 Aj^jil Asi-bdl <Jpl-l>-j 4 3 ( ^ l aJ&\ (_£ clUj 

5j^>-l (Jlj-ip Jj^sj SJ^IjS^ (DRAM) “dynamic random access memory” a^SXVjJI 







bf ^ 1DRAM <1j^ c(CPU) 4 j^j 1I ^AlAI Lie .3 

^■jAi IL& IwL* .DDR RAM j RDRAM j SDRAM ^JjU DRAM djLbb (J,[ 3 A 
^jify 4^3 111 0 .A) ~\*) I <-!■> IjJLJI 3 -I* <b« J< 9 el«Jk I D RAM y I 1* ? i D RAM! fP" sLjjLjS^ 

jjiJI ^yy^ljjj (3 £ 3 A"*^ (Jj^sjll S^"” IS A*AI cdJdl ^Al .^^sAI DRAM l^ju«^- 

^3 I l^*<A^) I cj y*t& y I I ^ 1) I / • 1^-vUwU^ (3 I ^4p*A^j I (J^>^^l I I ^ ^ 

.L^>-'>lv5lj 


<L*^-J&IjL« / 4»J£ \lj 


DRAM ijJ-l if U! ^ 


33 A <bi^» l3^jL ys £« ‘JjA^i l)j^>- DRAM t3 ^vaji)l (3 f^y f 

— S- „ 

l ^k»- 3* aL - ^p * A ^ A* 1® 6A^" 32b bjp .2 0 AI »jjj-ys j I ~a>- lj 3A^~ aL - 

«. «■ 

^ I b -j£^a j I ~V>- l^j - d »A>- l^j 4 Iaj AlA^-Al l^SLc *jl> *^by 5 ji 1 6 La I 3 * cA 5 L>- (_^ <ji»> b LJ I Jj -\s»- 

AlA^-AI If^A ^- 1 A" 3 <—->jlI fiLAl aL& DRAM! *4 j j4£- cAj^AJ'L/j < ^- ) Lii5C« 

lAjAsJI ^IJitUub AJs-~ kva Xk>fu <Aj>"jl! ^ Ul bcZ ♦ djllJ I clfi ^ 4 

*• 

« ~ v n 


f. (. (. 

a»~ l* - a^-/^ ^ l>*lj 13 * y^.^ yf 3 * VJc ^ 3 y^~ 01 {_y ^ p^ j^j 1 >-. 1 ^ 

<ji-> LAaJ I 3 ® Ay? 0 ySj^~ 3 * jAJ I 3 [ cf^ ^ Aj_/^J L/1 <Ji-> b LJ I L j - A- 3 j AA I 

* «• «. „ «■ 

, -^ > ’ 1 »Aj I 4 A f 3 j LL 3^ ^ ijSj^~ 3* AA-1 4A 3^A L«JUt 4 ^aA ^ 

L«JU) 8 |»->sA v _j b Li ^-1 ^ A w ^ - ^ ^ * L^a^« L*J I L^->^j» if I I j UAd I ^y&^ 



IjJ tolxiUI ^y> 'yJ j jjjlSo^ ^Jjl^ou • dl-w 16 ^ *4;j~" 

£, 

— d *x ^**y 1^ ^ —v*j IjLjj (Jj^^ UU ♦ II ^ ix 16 j x8 ^/ 

^ ft ** » 

fr ^ ^ 

(3 II cJ^ I s^""”' ^ ^ ^*| I „\] I jaj L>^ - 1 ^12 x L o^a 48 c (S** ^ y W 

t * „ 

cjliU <Jc <.lxf'\ 8 j li^ 11048 c576 ^Jc <_£ j^- jO! 43 y^\ DRAM 4 J* »l^»ij SJL^kjL 

** «* 

3 ^ . (oL 2 20 ) ol U~« (j JU-I y> ^ Uli c"mega" J jU*i>- 1^ "M" clMx8 *4^ jj£u* 
0jj j*j DRAM j*j’Uis JaJb - l^J^^lajJI .2j4 DRAM 44j~“ ^-4 ^j*-* 3^ u^* ^ 2[ 

34^ AbSvX olj>-'y^ ^4i*j (3 4il j5l ^c c ^2-4 J5C1JI ^iijl^ jjjlSflijV! 

♦ wL>- 





^) 1 1 ^ ^3 6_33^ ^ ^ (3^*^ y^~ p - bLc **** 1 v 1 yy ^ (31 i j y& ^ 1i ^ ^ la*) 

:JliI! Jju- Jc cMicron <3 2 LjUI ^yj\ j* ja£ IjJI ^au 3^>U4 


www.micron.com/products/dram/ddr4-sdram/part-catalog 






if l ill -ks 

i., C Li UI 1 ^ ^ lx) I l^-sP*J I I^J^L? 

dj^>-l Jsl 43 ^^oJj- jTI oJ^>-l £ 2 ^ (3 ^wlid^Jk I 4^13)1 ^ljJL*)l cJj^^)l 0 ^* 1^ DRAM 

^ul>^ CjIjL 3I cl* j-<2j ^ 3 DRAM ^jl^cl^ jj^ -3 

♦* »• ** 

* t *jjj 1 y^~ ^ 


Jib Jc ^Jys'yi 8088 4-U11 0^ ♦4 jj : ^- 1 dj""" I jJJ MaU Olilll« 4 ) ^g02>zJi)\ J 
** «• ^—" •* 

cJ^>^J 0 ^ I 2 ^ 4^* \^~ <^ 00 ^^ ♦ C—8 *W j 8088 £bd Slk*ll ^IjVI .C~ 8 ^Ul 

aj^-j l^i (,—Jiaj 6^ Js (3 <2~*£- ^ (A*<b lj cI>j 8 dj^J (3 ki->bLJI Cj«j^~ (RAMJ 3^jAp 

y, 

memory controller " 5j"IjJI (3 jSotdl 5-ls-j ^43$^: c^-_JI oLA>dl 3^ I Ja^ V^Jll 4i-Ui! 

(£3^j) (J>[ ^bUI (J>! dJJi < 3 -^ .obLJI Jib 3 A* 8 «-j>- ^3j (MCC^ c/iip 

bA 4 cI>j 1 3 * ^ V^ 5 (/^ &j^> DRAM ^-1yj« bd 3 * ^ 3 ^ *A^S^ , ^4“^d0 

256 j! 64 K x 1 ;Jju ^b^I pj^rj l 9^ ^<J3 ^ c^ 5 j** *«—*'&”" <A*$J1 dJJi (j DRAM! ^-1 j£> 

y, 

JA-I ?bit-8 6 ^IS J,[ DRAM 1-bit-wide Jjj^ f 4 ji[ .O 1 u^> 3*0 Ixb - K x 1 

^-1yj« 4 ; jlc'. Lj'jjaSsJ^ Ig^-JaJ^) MCC ^UAdMj 1 yJ~“ (3^ A>- Jaid !4 jLaU Ua-j^vi 

.(3-4 J5C4JI Jail) 



The MCC can produce 
byte-sized pieces out of 
eight bit-sized RAM chips. 



^ DRAM 

— fi- f. * 

8088 diaji) ^l ^>-\ tDRAM ol Jud 

c. * C- # ft 

L 1 {/* L? ^ *L) ^ I1 jS ^ (3 S ^j>-ji I * 4 ]^ ^ I Is & 3 1 3 uj ^ 

& C- 

? *>. ^ i j 1 1 0 ( 3 L/ ^ ^c/^^ ^ 4-4 1 ♦ j^x^j l 























8088 External Data Bus Codebook 


lights 

10000000 

10010000 

10110000 

11000000 

oooooooo 

00000001 

00000010 

00000011 

00000100 

00000101 

00000110 

00000111 

ooooiooo 

00001001 


_MEANING 

The next line is a numh^' PUt ilin the Ax register 

Place the value of Kl ? 1 In Ax 

oi AX on the External Data Bus 

The number 0 
The number 1 
The number 2 
The number 3 
The number 4 
The number 5 
The number 6 
The number 7 
The number 8 
The number 9 



4-4 jSCllI 


2 II y ljI 0^^ ^L 1 8088 ^/l 4*j ^\j I 

& 

(JjJa* 163 (J,Ul ♦22ub 


4j 


4 (£'j '*yry y ] 


e- „ t __ 

y, I (jJ I^JL*) I o ^ I 6 y I -5 

»• «♦ 


1110100110100011 








- ? I a& ^ 8088 Uy • 22- Li 1 ^-oJj 2A L 2 IJ^^ 0l (j ^ jiNJ 

^ ^ «• fr £ «• 

air jv ^vi aj-ui cijii i/*^^ <3*6^ Jo (J Ja^d 22-1; 1 

*7^~ AI^J £ Cj$ij* (3^*^*^ J^^jll dj””"^ L^i c-»AA <1)1 aJc 


^i! ?22- 16 (j»UI JiU Intel 8088 ^Aa? 1 12 Us £22-1 1 ^ AA ^1j'yi 0 2a*j ^^ jlT" I2[ I j] 
8086 3^*i *8086 4 j^j1I aAI*11 Sa>-j Intel 22PA24 *Jsj^ 221*5 £1 ja>- ?jA*5l <«2l!2 
2l5v«L 2)^" ‘22- 16 (_/UI Jib ‘tj or" ia>-Ij j^>a «-j=^ *bitu-b 8088 J Ulc bLUi* 2)^j 8088 

^ j? 

Va 22-b 2 ^2 j*j (RAM) (3ljA*!l <Jj^?j)I 6 ^"12 ^Ia?a--Ij 8088 Va 8086 ^Ia?a--I IBM! 
J,^ C)j>-\^t^M \y^ c^iaJli *22-b 1 1^2?jbl (RAM!) (3 ^j 2-*)I (J^yaJI dj"” 12 ^ 
♦ ( 5 - 4 J$CxJ I jJaJ I) jJ IjA*) I (Jj^sj) I SJ”"" 12 I I A& ^ J-® 1*-^ I “CSbc iJjA I j 


The MCC for 8086 
systems could handle 
two rows of RAM. 



J*JI j MCC 8086 g ^ 5-4 jSbi 
















ff" ^ ^ 

^ OlT ?8086 3® V«x> ^ 3 3^ "j$j«lJ 8088 jl^>- Js3 22*®ta I ill 

£, ^ g, 

p* ^ j^'^~ I ^ c LJ L * d ^ d^ i 4 1 b 2 1 6^^u/j^ ^3 cJ y^^ I ^ ^ I J\/I (2 (2 

j'yj.i 12000 ^ (j (._>jru- 3I jl IBM "S^ -ubw Ij 4k&b cJ€" I3 SCJ 4Jj 15Jl 
<J!j«-L>-j cIntel 8086 ^*oJj cIBM Intel 8088 "‘Sy^ 333! IjJ *^sl £2 JyS' jl^>- 3 J L&« 

• 4b jb s_^uJ 11 >aa jc ( 3 “ ^ ^ 3^ * 4 ® 3^-3 *•*< lj b Lw jj ( 31 1 3^»^3 ^ ^3""”' ^ ^ 


DRAM 

«* 

be a*^*\j (j\jlfi- uyyaj 6j IS 3>[ 4«»-bi-l biail 3olj 44-1*11 6>\>-j obL Jsb d ^Lj ^ 

3 32 3>bL Jib Jc Intel 80386 V^Jll SJj>-j 33^ cjlill J-u« Jc ♦ JibJI «-Jl L ^b 
yj DRAM 4^32 <—JJp ^4 3^ *22j 32 yj DRAM! dj"" - 13 J,^ 4«»-bi-l J,bJbj 

^31 y**jk I cj y &JI ^^ J-****d 6-4 J^C-*JI !4^^bp*,vjj 4*»-'^i*3 ^P ^! 4^>-I Jc i -j u J 

.^^1 4s*-jl! 




M3764A- 15 

OKI 

j»p« 611761 


AM5H4286P 
7483B9 -12 


’08314 


M3764A-I5 

OKI 


JAPAN 63944 


H3764A-I 


I M 3764 A-I 5 

,A OKI 

1'JAPAN 64590 


JAPAN 62544 


BANK2 


!RAM j?Ui j jj!! j?U J\ Jl li*> 6-4 JSA)I 


djLipL^i4 i x 16 j x4, x8 cDRAM ^-1l^jj <_) A>- DRAM! < jL»&u4 

co^^^4 L^ip 7-4 ^yy * stick or module j\ L>ap 4^>-^) l^« 

♦DRAM (Jlc c(SIMM) “single inline memory module” SJjAj Sj IS 

4r>-jl) 4j>cA>t^a] I lya*j I j I l^A*) I (J j^x ^-1 (J, ^ ^ <—»*j -l>- j L^>- (J> [ A ^jA*j ^ <Jjysj) 1 6^"” IS 45 Lys 'd 































^ ^ s- s- 

I ^ j I [^r u^- jO I o j) I I Aj>- j <iL> U-^ I ^ ^ 1 4>-jU 1 ^ tjyJ^ ♦ 4jL*i, I ^ *y I 



A 72-pin SIMM 7-4 jSliJI 


s- ^ > s- ^ 

I Intel 8088 .s j^Si 4j^jil 4st-lxi*l 

J^UI If^j: c- 64 ^u! Jsl- JiSfl Jc uj pr.ji .(c..l 8) c~ 64 J.11^^ J** j)l ^IjVI 

^ S’ 

Sjil (3 olsj 8 jl (_^lIjJtodl JJ^9j)l 6 ^IS Oj Jjj^ V ♦ .1 SA9 8 1 ^ 

MCC 3 -^o^* y 44-1*11 dJ&-j ^-jl>-j obUI 33 Jo (j|UkO>si! iSjk^l 

5/li 3 -* 4>^jll 1^9 ^Jk S^» ^ 3 (jjbLJI ^y» JiVI (Jc oJJj 64 o<Jk 

* I^*ls*) I JI 


4£ jjj)! (jjljJL*]l Jj^tfjll fl^li Jw«Ui)l !1j& 0_Jj5^ 


^LdJl 4£J^' <JjLk!l Jj~k iolc[ 4 ^4t>s4JI jTjj^SsJI (j ^ (j 

U> ^-liu* 4XJx)l 3 jJa)l 6j& l_ j j*j jj)l «4i<j4-l ojjLjkll ^IJi»fcU«lj *L5.Vl 










C—I ^ jTU I ^ Ic ” I 1 o«-\c ^ «4»*$ ^ 

■fjjjlc ^r ♦ L«j <uJaJI ^>tuJ I ^ji*£ I wL>- 4.C ^li Cj la^Jflj - Iftjrvcj 

ft ft ft # ft 

C 4£Afi)l £« ^J*«l*l!l ftLoLjJ 45(J,^ 4 s»-L^- cIA* U C 4£A<l)l 4 ■a.Jft.i V' dA& A>-l ^C ^J^*U 

.1A& e-J J*- IjJ 


ft ft ft __ 

jL^>- <jo Up 4^»*)l jl (j/J jl oUp - cJUU »^U 5 jT y?y jl^>- ^J»ya>-I 
^P^l! (_Jj I y*?Z*» <«_^J&.il C liJJi j A*j 1»l^»l A»cAU oU5\£ 4j|j»^ (J, jU*)l a" 

♦ (A* I j *Vj 5 4^aj ^JuUL« lA>-lj yJj\ j lU«AAJi.l 


^ I 4^^jl) I II (_] yfi ^ I b^“ I 5 4^jU ^5 ♦ II (_] yfi ^ I 6^ I 5 ^ llflol I 1 

„ ft ^ ft ft 

^-U^-j 4^£il 4^JaJ s yi ^a*j jUa.»l^ IAiI l 3V »4^L>-IjJI ^c l3^*a! U>A*u»jI ^ 

«• 

! A ^ |j ~ jj^ 1 [ (J>[ 



